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7ABSTRACT
This nationally representative follow-up study aimed to assess induced abortions and 
the pregnancy-  and delivery-related health outcomes of women with schizophrenia 
RUVFKL]RDɣHFWLYHGLVRUGHU,QDGGLWLRQWKLVVWXG\DLPHGWRLQYHVWLJDWHWKHQHJDWLYH
SHULQDWDOKHDOWKRXWFRPHVDQGRXWRIKRPHSODFHPHQWVRIWKHLURɣVSULQJ
Using the Care Register for Health Care, Finnish women born between 1965 and 
GLDJQRVHGZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUZHUHLGHQWL¿HGGXULQJ
WKHIROORZXSSHULRGHQGLQJ'HFHPEHUQ )RUHDFKFDVH¿YHDJH
and place-of-birth–matched controls were obtained from the population register (n 
 7KURXJKWKHHQGRIZHLGHQWL¿HGVLQJOHWRQSUHJQDQFLHVDPRQJ
DɣHFWHGZRPHQDQGSUHJQDQFLHVDPRQJXQDɣHFWHGFRQWUROV,QWKLVVWXG\
we used the Medical Birth Register, the Induced Abortion Register, the Register of 
Congenital Malformations, and the Child Welfare Register to gather information 
DERXWPRWKHUVDQGWKHLURɣVSULQJ
We found that the incidence of induced abortions in women with schizophrenia 
RUVFKL]RDɣHFWLYHGLVRUGHULVVLPLODUWRWKDWDPRQJSRSXODWLRQOHYHOFRQWUROVEXW
their risk per pregnancy was over two-fold. 
:RPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUZHUHVLJQL¿FDQWO\ROGHU
DQGPRUHRIWHQ VLQJOH DW WKHEHJLQQLQJRI DSUHJQDQF\)XUWKHUPRUH DɣHFWHG
ZRPHQ¶VERG\PDVVLQGH[%0,EHIRUHSUHJQDQF\ZDVVLJQL¿FDQWO\KLJKHUDQG
WKH\VPRNHGVLJQL¿FDQWO\PRUHRIWHQERWKDWWKHEHJLQQLQJRIDSUHJQDQF\DQG
DIWHUWKH¿UVWWULPHVWHU
During pregnancy, the risks of a pathological oral glucose test, the initiation 
of insulin, rapid fetal growth, premature contractions, and hypertension were 
VLJQL¿FDQWO\KLJKHUDPRQJDɣHFWHGZRPHQ)RFXVLQJRQREVWHWULFFRPSOLFDWLRQV
the risks of labor induction, deliveray by Cesarean section, and delivery by elective 
&HVDUHDQVHFWLRQZHUHDOVRVLJQL¿FDQWO\KLJKHUDPRQJDɣHFWHGZRPHQ
The risks of premature birth, a low birthweight, a low 1-min Apgar score, assisted 
ventilation, resuscitation, neonatal monitoring, and having a major congenital 
DQRPDO\ ZHUH DOVR VLJQL¿FDQWO\ KLJKHU DPRQJ EDELHV ERUQ WR DPRWKHU ZLWK
VFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHU
&KLOGUHQZLWKDQDɣHFWHGPRWKHUZHUHSODFHGRXWRIKRPHVLJQL¿FDQWO\PRUH
RIWHQ WKDQ WKRVHZLWK DQ XQDɣHFWHGPRWKHU $PRQJ DɣHFWHGPRWKHUV VLQJOH
motherhood and smoking at the beginning of a pregnancy, but not unwanted 
perinatal health outcomes in the child increased the risk of out-of-home placement. 
7RFRQFOXGHVFKL]RSKUHQLDDQGVFKL]RDɣHFWLYHGLVRUGHUFRUUHODWHZLWKVRPHULVN
factors related to pregnancy, as well as with some pregnancy- and delivery-related 
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FRPSOLFDWLRQV0DWHUQDO VFKL]RSKUHQLD DQG VFKL]RDɣHFWLYH GLVRUGHU DVVRFLDWH
with some negative perinatal health outcomes, as well as with the out-of-home 
SODFHPHQWRIWKHRɣVSULQJ)DPLO\SODQQLQJVHUYLFHVWDUJHWHGKHDOWKHGXFDWLRQDQG
OLIHVW\OHLQWHUYHQWLRQVDQGWUDLQLQJLQSDUHQWLQJVNLOOVVKRXOGEHRɣHUHGWRDɣHFWHG
women who plan their pregnancies, who are mothers-to-be, and who already have 
children. Furthermore, intensive collaboration between healthcare professionals, 
gynecologists, obstetricians, and social workers are needed. 
.H\ ZRUGV delivery, induced abortion, pregnancy, postpartum period, 
VFKL]RDɣHFWLYHGLVRUGHUVFKL]RSKUHQLDRXWRIKRPHSODFHPHQWZRPHQ
9TIIVISTELMÄ
Tämän kansallisen rekisteripohjaisen seurantatutkimuksen pyrkimyksenä oli sel-
YLWWllVNLWVRIUHQLDDWDLVNLWVRDɣHNWLLYLVWDKlLUL|WlVDLUDVWDYLHQQDLVWHQDERUWWHLKLQ
raskauksiin ja synnytyksiin liittyvä erityispiirteitä sekä tutkia heidän jälkeläisten-
sä vastasyntyneisyyskauden mahdollisia terveysongelmia ja kodin ulkopuolelle 
sijoittamista.
Terveyden ja hyvinvoinnin laitoksen ylläpitämän hoitoilmoitusjärjestelmän 
(HILMO) avulla poimittiin ne suomalaiset naiset, jotka olivat syntyneet vuosina 
±MDMRLOODROLGLDJQRVRLWXVNLWVRIUHQLDWDLVNLWVRDɣHNWLLYLQHQKlLUL|VHXUDQ-
WDNDXGHQSllWW\PLVHHQPHQQHVVlQ .XWDNLQVNLWVRIUHQLDDQ
VNLWVRDɣHNWLLYLVHHQKlLUL||QVDLUDVWXQXWWDQDLVWDNRKWLYDOLWWLLQYlHVW|UHNLVWHULVWl
VDWXQQDLVRWRNVHOODYLLVLLNlMDV\QW\PlSDLNNDNDOWDLVWHWWXDYHUURNNLDQ 
9XRGHQ ORSSXXQPHQQHVVlVNLWVRIUHQLDDQWDLVNLWVRDɣHNWLLYLVHHQKlLUL||Q
VDLUDVWXQHLOODQDLVLOODROL\NVLVLNL|LVWlUDVNDXWWDNXQWDDVYDVWDDYDVWLWHUYHLOOl
verrokkinaisilla niitä oli 4683. Äitien ja heidän jälkeläisiään koskevat tiedot kerättiin 
Terveyden ja hyvinvoinnin laitoksen ylläpitämästä syntymärekisteristä, aborttire-
kisteristä, epämuodostumarekisteristä sekä lastensuojelurekisteristä.
6HXUDQWDMDNVRQDLNDQDVNLWVRIUHQLDDWDLVNLWVRDɣHNWLLYLVWDKlLUL|WlVDLUDVWDYLOOD
naisilla aborttien ilmaantuvuus ei eronnut tilastollisesti merkitsevästi verrokkien 
vastaavasta. Kun huomioitiin kaikki raskaudet, sairaiden naisten riski päätyä abort-
tiin oli yli kaksinkertainen. 
5DVNDXGHQDONDHVVDVNLWVRIUHQLDDWDLVNLWVRDɣHNWLLYLVWDKlLUL|WlVDLUDVWDYDWQDLVHW
olivat tilastollisesti merkitsevästi vanhempia ja tilastollisesti merkitsevästi useam-
min vailla parisuhdetta. Heidän painoindeksinsä (BMI) ennen raskautta oli tilas-
tollisesti merkitsevästi korkeampi, samoin he tupakoivat tilastollisesti merkitsevästi 
useammin sekä raskauden alussa että ensimmäisen raskauskolmanneksen jälkeen.
Riski raskaudenaikaiseen patologiseen sokerirasitustestiin, insuliinihoidon 
aloittamiseen, ennenaikaisiin supistuksiin, korkeaan verenpaineeseen sekä si-
NL|Q QRSHDDQ NDVYXXQ ROL PHUNLWVHYlVWL NRKRQQXW VNLWVRIUHQLDD VDLUDVWDYLOOD
naisilla. Skitsofreniaa sairastavilla naisilla oli tilastollisesti merkitsevästi kohon-
nut riski synnytyksen käynnistämiseen, keisarinleikkaukseen ja suunniteltuun 
keisarinleikkaukseen. 
Riski syntyä ennenaikaisena, alhaiseen syntymäpainoon, mataliin 1-minuutin 
Apgar-pisteisiin, synnytyksen jälkeisen lisähapen saantiin, seurantaan vastasyn-
tyneiden teho-osastolla ja synnynnäisiin epämuodostumiin oli tilastollisesti mer-
kitsevästi korkeampi vastasyntyneillä, joiden äiti sairasti skitsofreniaa tai skitsoaf-
IHNWLLYLVWDKlLUL|Wl6NLWVRIUHQLDDWDLVNLWVRDɣHNWLLYLVWDKlLUL|LWlVDLUDVWDYLHQlLWLHQ

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lapset sijoitettiin kodin ulkopuolelle tilastollisesti merkitsevästi useammin kuin 
verrokkiäitien lapset. Tupakointi ja parisuhteen puuttuminen raskauden alussa 
OLVlVLYlWVNLWVRIUHQLDDWDLVNLWVRDɣHNWLLYLVWDKlLUL|WlVDLUDVWDYLHQlLWLHQODVWHQNRGLQ
ulkopuolelle sijoittamisen riskiä tilastollisesti merkitsevästi, kun taas vastasyntyneen 
synnytyksen jälkeiset terveysongelmat eivät tätä riskiä tilastollisesti merkitsevästi 
nostaneet. 
<KWHHQYHWRQDYRLGDDQWRGHWDHWWlVNLWVRIUHQLDDWDLVNLWVRDɣHNWLLYLVWDKlLUL|Wl
VDLUDVWDYLHQQDLVWHQUDVNDXNVLLQMDV\QQ\W\NVLLQOLLWW\\WLHWW\MlULVNLWHNLM|LWlMDHUL-
tyispiirteitä. Lisäksi voidaan todeta, että äidin sairauden ja tiettyjen vastasyntyneen 
terveysongelmien sekä äidin sairauden ja jälkeläisen kodin ulkopuolelle sijoituksen 
välillä on merkittävä yhteys. Perhesuunnittelupalveluja, kohdennettuja terveys-
kasvatus- ja elämäntapainterventioita sekä vanhemmuustaitojen tukemista tulisi 
WDUMRWDQLLOOHVNLWVRIUHQLDDWDLVNLWVRDɣHNWLLYLVWDKlLUL|WlVDLUDVWDYLOOHQDLVLOOHMRWND
VXXQQLWWHOHYDWUDVNDXWWDRYDWWXOHYLDlLWHMlWDLMRLOODRQMRODSVLD7LLYLVWl\KWHLVW\|Wl
tarvitaan psykiatrian alan ammattilaisten, naistentautien ja synnytysten erikoislää-
NlUHLGHQVHNlVRVLDDOLW\|QWHNLM|LGHQNHVNHQ
$VLDVDQDWabortti, kodin ulkopuolinen sijoitus, lapsivuodeaika, naiset, raskaus, 
VNLWVRDɣHNWLLYLQHQKlLUL|VNLWVRIUHQLDV\QQ\W\V
11
LIST OF ABBREVIATIONS
BMI Body mass index
&, FRQ¿GHQFHLQWHUYDO
DSM-I Diagnostic and Statistical Manual of Mental Disorders, 1st edition
DSM-II Diagnostic and Statistical Manual of Mental Disorders, 2nd edition
DSM-III Diagnostic and Statistical Manual of Mental Disorders, 3rd edition
DSM-IIIR Diagnostic and Statistical Manual of Mental Disorders, 3rd edition, 
 revised
DSM-IV Diagnostic and Statistical Manual of Mental Disorders, 4th edition
DSM-V Diagnostic and Statistical Manual of Mental Disorders, 5th edition
ECT Electroconvulsive therapy
EUROCAT European Surveillance of Congenital Anomalies
GEE Generalized estimating equation
HR Hazard ratio
,&' ,QWHUQDWLRQDO&ODVVL¿FDWLRQRI'LVHDVHVDQG 
 Related Health Problems, 8th revision
,&' ,QWHUQDWLRQDO&ODVVL¿FDWLRQRI'LVHDVHVDQG 
 Related Health Problems, 9th revision
,&' ,QWHUQDWLRQDO&ODVVL¿FDWLRQRI'LVHDVHVDQG 
 5HODWHG+HDOWK3UREOHPVth revision
,&' ,QWHUQDWLRQDO&ODVVL¿FDWLRQRI'LVHDVHVDQG 
 Related Health Problems, 11th revision
IQ Intelligence quotient
IQR Interquartile range 
IRR Incidence rate ratio
OR Odds ratio
PIF Study Psychosis in Finland Study
RID Relative infant dose
RR Relative risk
RRadj Adjusted relative risk
SD Standard deviation
SSRI Selective serotonin reuptake inhibitor
WHO World Health Organization
12
LIST OF ORIGINAL PUBLICATIONS 
This thesis is based on the following original publications, referred to in the text 
by their Roman numerals (studies I–IV):
I. Simoila L, Isometsä E, Gissler M, Suvisaari J, Sailas E, Halmesmäki E, Lindberg 
N. Schizophrenia and induced abortions: A national register-based follow-up 
VWXG\DPRQJ)LQQLVKZRPHQERUQEHWZHHQ±ZLWKVFKL]RSKUHQLDRU
VFKL]RDɣHFWLYHGLVRUGHUSchizophr Res±
II. Simoila L, Isometsä E, Gissler M, Suvisaari J, Halmesmäki E, Lindberg N. 
Schizophrenia and pregnancy: a national register-based follow-up study among 
)LQQLVKZRPHQERUQEHWZHHQ±ZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYH
disorder. Arch Womens Ment Health
III. Simoila L, Isometsä E, Gissler M, Suvisaari J, Halmesmäki E, Lindberg N. 
Obstetric and perinatal health outcomes related to schizophrenia: A national 
register-based follow-up study among Finnish women born between 1965 and 
DQGWKHLURɣVSULQJEur Psychiatry±
IV. Simoila L, Isometsä E, Gissler M, Suvisaari J, Sailas E, Halmesmäki E, Lindberg 
10DWHUQDOVFKL]RSKUHQLDDQGRXWRIKRPHSODFHPHQWVRIRɣVSULQJDQDWLRQDO
IROORZXSVWXG\DPRQJ)LQQLVKZRPHQERUQ±DQGWKHLUFKLOGUHQ
Psychiatry Res±
The publications are referred to in the text by their Roman numerals. The 
publications are reprinted here with the permission of their copyright holders. 
13
1INTRODUCTION
Throughout the nineteenth century and at the beginning of the twentieth century, 
WKHFRQFHSWRIHXJHQLF LGHRORJ\ÀRXULVKHG,QLQ)LQODQGD ODZRQIRUFHG
sterilization was enacted and a government-funded sterilization program was 
LPSOHPHQWHGDFURVVWKHFRXQWU\)URPWKURXJKDSSUR[LPDWHO\
people—primarily women—were sterilized according to that sterilization law 
+LHWDOD,QKLVWKHVLV%RUJVWU|PVWXGLHGVWHULOL]DWLRQVLQ)LQODQG
that took place between 1935 and 1955. According to him, almost half of the 
LQGLYLGXDOVVWHULOL]HGVXɣHUHGIURPDQLQWHOOHFWXDOGLVDELOLW\ZKLOHSHUVRQVZLWK
VFKL]RSKUHQLDDQGHSLOHSV\ZHUHDOVRVWHUOL]HG$OPRVWRIWKHVWHULOL]DWLRQV
ZHUHSHUIRUPHGLQYROXQWDULO\7KH)LQQLVKVWHULOL]DWLRQODZZDVUHYLHZHGLQ
and the abovementioned eugenic motivations prompting sterilization were omitted 
from the revised law.
8QWLOWKHVSV\FKLDWULFWUHDWPHQWIRUSHUVRQVZLWKVHYHUHPHQWDOGLVRUGHUV
was primarily provided in mostly closed institutions. Thus, female patients’ 
possibilities to meet the opposite sex remained largely limited (Hemminki et al., 
1997). In addition, prolactin-raising antipsychotics partly explained the diminished 
JHQHUDO IHUWLOLW\ UDWHDPRQJZRPHQZLWKVFKL]RSKUHQLD +RZDUGHWDO
Both the ongoing de-institutialization, as well as the use of modern antipsychotic 
PHGLFDWLRQVZLWKIHZHUHQGRFULQHVLGHHɣHFWVOHGWRDQLQFUHDVHLQWKHLUUHODWLYH
IHUWLOLW\6RODULHWDO9LJRGHWDO
Unfortunately, little attention has been paid in the research and service 
development to the fact that many women with schizophrenia are mothers or 
PRWKHUVWREH'LD]&DQHMD	-RKQVRQ.HOO\	&RQOH\0RUHRYHU
psychiatric nursing personal has been surprisingly reluctant to discuss issues 
UHODWHGWRVH[XDOLW\DQGSDUHQWLQJZLWKWKHLUSDWLHQWV%XUQVHWDO+DERXEL
	/LQFROQ$FFRUGLQJWR4XLQQHWDOQXUVHVIHHODPELYDOHQWDERXW
initiating such discussions because they do not view it as part of their roles as 
QXUVHVLQVWHDGWKH\FRQVLGHUWKHLUSDWLHQWVWRRLOOWRGLVFXVVVH[DQGDUHWKHPVHOYHV
uncomfortable discussing such topics. However, according to a survey conducted 
DPRQJSDWLHQWVGLDJQRVHGZLWKSV\FKRVLVFRQGXFWHGE\0F&DQQSDWLHQWV
demonstrated a willingness to talk about their intimate feelings and felt that their 
psychiatric symptoms are not exacerbated following such discussions. Yet, women 
with schizophrenia report experiencing stigma related to sexual and parenting 
LVVXHV-HɣHU\HWDO,WLVFOHDUWKDWZRPHQZKRDUHPRWKHUVRUPRWKHUV
WREHDQGZKRXVHPHQWDOKHDOWKVHUYLFHV IDFHVSHFL¿FFKDOOHQJHV LQPDQDJLQJ
WKHFRQWUDGLFWLRQVEHWZHHQWKHLUGXDOLGHQWLW\'DYLHV	$OOHQ+HDOWKFDUH
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professionals, then, must use their disciplinary power in a positive way to help 
ZRPHQQDYLJDWHWKLVGXDOLGHQWLW\DVSDWLHQWDQGSDUHQW'DYLHV	$OOHQ
This thesis then focuses on the reproductive health of Finnish women with 
VFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHU7RGRVR,UHO\RQKLJKTXDOLW\)LQQLVK
health - and social-care registers to shed light on induced abortions, pregnancy, 
GHOLYHU\DQGPRWKHUKRRGDPRQJVXFKZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYH
disorder. 
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2.1 SCHIZOPHRENIA
Schizophrenia is one of the most severe psychiatric disorders, characterized by 
pronounced disturbances in the fundamental processes governing human behavior 
,QVHO7KHGLVRUGHUW\SLFDOO\PDQLIHVWVZLWKDPDUNHGVRFLDODQGRFFXSDWLRQDO
LPSDLUPHQWFDUU\LQJDVLJQL¿FDQWKHDOWKVRFLDODQGHFRQRPLFEXUGHQQRWRQO\IRU
SDWLHQWVEXWDOVRIRUIDPLOLHVFDUHJLYHUVDQGWKHEURDGHUVRFLHW\&KRQJHWDO
The core symptoms of schizophrenia constitute positive (hallucinations and 
delusions), negative (a lack of drive and volition, and withdrawal from social 
interaction), disorganized (positive thought disorder and bizarre behaviors), 
and cognitive (disturbances in attention, memory, and executive functioning) 
symptoms. 7DEOH summarizes the diagnostic criteria of schizophrenia according 
WRWKH,QWHUQDWLRQDO&ODVVL¿FDWLRQRI'LVHDVHVDQG5HODWHG+HDOWKSUREOHPV,&'
thHGLWLRQ,&':RUOG+HDOWK2UJDQL]DWLRQ,&'GUDIWDYDLODEOH
at KWWSJFSQHWZRUN), and the Diagnostic and Statistical Manual of Mental 
'LVRUGHUV'60WKHGLWLRQ'60$PHULFDQ3V\FKLDWULF$VVRFLDWLRQ
FODVVL¿FDWLRQV
7KHSUHYDOHQFHRIVFKL]RSKUHQLDIDOOVEHWZHHQDQGGHSHQGLQJRQ
WKHSUHYDOHQFHHVWLPDWHDSSOLHG6DKDHWDO7KH OLIHWLPHSUHYDOHQFHRI
VFKL]RSKUHQLDLQ)LQODQGUHDFKHGLQWKH3V\FKRVHVLQ)LQODQG3,)6WXG\
3HUlOlHWDO7KH3,)6WXG\EDVHGRQDODUJHJHQHUDOSRSXODWLRQKHDOWK
H[DPLQDWLRQVWXG\²WKH+HDOWK6WXG\²LQFOXGHGDVWXG\VDPSOHUHSUHVHQWDWLYH
RIWKH)LQQLVKSRSXODWLRQDJHG\HDUVDQGROGHU6FKL]RSKUHQLDUDUHO\RQVHWVEHIRUH
WKHDJHRI0F&OHOODQ	6WRFNVLQFHWKHSUHYDOHQFHRIFKLOGKRRGRQVHW
VFKL]RSKUHQLDRFFXUVLQLQFKLOGUHQ5HPVFKPLGW	7KHLVHQ7KH
frequency of schizophrenia increases considerably in adolescence (Remschmidt & 
7KHLVHQUHDFKLQJDSHDNLQHDUO\DGXOWKRRGDQGJUDGXDOO\GHFOLQLQJXQWLO
WKHDJHRIDIWHUZKLFKLQFLGHQFHUDWHVOHYHORɣYDQGHU:HUIHWDO
The etiology of schizophrenia is heterogeneous. The genetic risk for schizophrenia 
LVKLJKDURXQGEXWHQYLURQPHQWDOIDFWRUVDOVRLQÀXHQFHWKHULVNRIGHYHORSLQJ
WKHGLVRUGHUYDQ2VHWDO6XOOLYDQHWDO+LONHUHWDO$JHQHWLF
vulnerability, pre- and perinatal hazards to the brain, and adverse life events in early 
childhood appear to alter neurodevelopment and sensitize the dopamine system 
LQWKHEUDLQ+RZHV	0XUUD\$GYHUVLWLHVH[SHULHQFHGGXULQJFKLOGKRRG
and adolescence combined with an underlying susceptibility to an increased 
dopamine release are thought to cause a bias in the interpretation of experiences 
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during stressful situations and lead to psychotic interpretations of neutral incidents 
+RZHV	0XUUD\+LHWDODHWDO
All types of familial psychiatric disorders are associated with an increased 
ULVNRIVFKL]RSKUHQLD1HDUO\RIVFKL]RSKUHQLDFDVHV LQWKHSRSXODWLRQFDQ
be attributed to a family history of psychiatric issues in general, compared to 6% 
DWWULEXWDEOHWRDIDPLO\KLVWRU\RIVFKL]RSKUHQLDVSHFL¿FDOO\0RUWHQVHQHWDO
+RZHYHURILQGLYLGXDOVZLWKVFKL]RSKUHQLDKDYHQR¿UVWGHJUHHUHODWLYHZLWK
this disorder (McGlashan & Johannessen, 1996). Pre- and perinatal complications, 
LQFOXGLQJPDWHUQDOLQIHFWLRQVDQGK\SHUWHQVLRQ6XYLVDDULHWDODEQRUPDO
IHWDOGHYHORSPHQWDQGREVWHWULFFRPSOLFDWLRQV&DQQRQHWDO)RUV\WKHW
DO VLJQL¿FDQWO\ FRUUHODWHZLWK VFKL]RSKUHQLD ,QDGGLWLRQPRWKHUVZLWK
schizophrenia exhibit an increased health-risk behavior during pregnancy, such 
as smoking and substance misuse which are related to obstetric complications 
(Bennedsen, 1998). Furthermore, an unwanted pregnancy (Myhrman et al., 1996) 
DQGDQWHQDWDOVWUHVVYDQ2V	6HOWHQ6HOWHQHWDODSSHDUWRLQFUHDVH
the risk of schizophrenia. Still, the pathogenesis and underlying causes remain 
XQNQRZQ5HHVHWDO
Table 1.  Diagnostic criteria of schizophrenia according to the International Classiﬁcation of Diseases and 
Related Health Problems, 10th revision (ICD-10), the draft of the International Classiﬁcation of Diseases 
and Related Health Problems,11th revision (ICD-11), and the Diagnostic and Statistical Manual of Mental 
Disorders, 5th edition (DSM-5).
ICD-10: F20 Symptoms must be present for most of the time during a psychotic illness 
episode lasting for at least one month 
At least one of the following:
A1. Thought echo, thought insertion or withdrawal, and thought 
broadcasting
A2. Delusions of control, inﬂuence, or passivity, clearly referring to body 
or limb movements or speciﬁc thoughts, actions, or sensations; delusional 
perception
A3. Hallucinatory voices providing a running commentary on the patient’s 
behavior, or discussing the patient among themselves, or other types of 
hallucinatory voices coming from some part of the body
A4. Persistent delusions of other kinds considered culturally inappropriate 
and completely impossible
Or at least two of the following:
B1. Persistent hallucinations in any modality, when accompanied either by 
ﬂeeting or half-formed delusions without a clear affective content or by 
persistent overvalued ideas
B2. Neologisms, breaks, or interpolations in the train of thought resulting in 
incoherence or irrelevant speech 
B3. Catatonic behavior, such as excitement, posturing, or waxy ﬂexibility, 
negativism, mutism, and stupor
B4. Negative symptoms, such as marked apathy, a paucity of speech, and a 
blunting or incongruity of emotional responses, typically resulting in social 
withdrawal and a diminishing social performance
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ICD-11: 6A21 At least two of the following symptoms must be present most of the time for a 
period of one month or more. At least one of the qualifying symptoms should 
be from item A through D in the list below:
A. Persistent delusions (e.g., grandiose delusions, delusions of reference, or 
persecutory delusions)
B. Persistent hallucinations (typically auditory, although they may be in any 
sensory modality)
C. Disorganized thinking (formal thought disorder; e.g., tangentiality and loose 
associations, irrelevant speech, or neologism). When severe, the person’s 
speech may be so incoherent as to be incomprehensible (e.g., word salad).
D. Experiences of inﬂuence, passivity, or control (e.g., the experience that 
one’s thoughts or actions are not generated by oneself, are being placed in 
one’s mind, or withdrawn from one’s mind by others, or that one’s thoughts 
are being broadcast to others)
E. Negative symptoms such as affective ﬂattening, alogia, or a paucity of 
speech, avolition, asociality, and anhedonia
F. Grossly disorganized behavior noted in any form of a goal-directed activity 
(e.g., behavior that appears bizarre or purposeless, or unpredictable or 
inappropriate emotional responses that interfere with the organization of 
one’s behavior)
G. Psychomotor disturbances, such as catatonic restlessness or agitation, 
posturing, waxy ﬂexibility, negativism, mutism, or stupor
DSM-5: 295.90 A. Two (or more) of the following, each present for a signiﬁcant portion of 
time during a one-month period (or less if successfully treated). At least 
one of these must be 1, 2, or 3. 
1. Delusions
2. Hallucinations
3. Disorganized speech
4. Disorganized or catatonic behavior
5. Negative symptoms
B. For a signiﬁcant portion of the time efrom the onset of the disturbance, the 
level of functioning in one or more major areas, such as work, interpersonal 
relations, or self-care, is markedly below the level achieved prior to the 
onset (or when the onset is in childhood or adolescence, there is a failure 
to achieve expected level of interpersonal, academic, or occupational 
functioning).
C. Continuous signs of the disturbance persist for at least six months. This 
six-month period must include at least one month of symptoms (less if 
successfully treated) that meet criterion A and may include periods of 
prodromal or residual symptoms. During these prodromal or residual 
periods, the signs of the disturbance manifest as only negative symptoms 
or as two or more symptoms listed in criterion A in an attenuated form.
D. Schizoaffective disorder and depressive or bipolar disorder with psychotic 
features are ruled out.
E. The disturbance is not attributable to the physiological effects of a 
substance or another medical condition.
F. If there is a history of autism spectrum disorder or a communication 
disorder with a childhood onset, the additional diagnosis of schizophrenia 
is made only if prominent delusions or hallucinations in addition to other 
required symptoms of schizophrenia are present for at least one month (or 
less if successfully treated).
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2.2 SCHIZOAFFECTIVE DISORDER
6FKL]RDɣHFWLYHGLVRUGHULVDSV\FKLDWULFGLVRUGHUFKDUDFWHUL]HGE\WKHVDPHNLQGV
of abnormal thought processes as schizophrenia, while also including dysregulated 
HPRWLRQV0DODVSLQDHWDO7DEOH summarizes the diagnostic criteria of 
VFKL]RDɣHFWLYHGLVRUGHUEDVHGRQWKH,&':RUOG+HDOWK2UJDQL]DWLRQ
,&'GUDIWKWWSJFSQHWZRUNDQG'60$PHULFDQ3V\FKLDWULF$VVRFLDWLRQ
FODVVL¿FDWLRQV7KHRQVHWRIVFKL]RDɣHFWLYHGLVRUGHUW\SLFDOO\RFFXUVLQ\RXQJ
DGXOWKRRGZLWKDOLIHWLPHSUHYDOHQFHUDWHRIEDVHGRQWKH3,)6WXG\3HUlOl
HWDO
Schizophrenia and bipolar illness appear to lie at opposite ends of a disease 
FRQWLQLXXPZLWKVFKL]RDɣHFWLYHGLVRUGHUIDOOLQJURXJKO\LQWKHPLGGOH&RUUHOO
Neuropsychological studies suggest that similar patterns of cognitive impairment, 
general intelligence quotient (IQ) levels, and motorskill and language impairment 
DOORFFXULQVFKL]RSKUHQLDVFKL]RDɣHFWLYHGLVRUGHUDQGSV\FKRWLFELSRODUGLVRUGHU
although the greatest impairment appears to accompany schizophrenia (Hill et al., 
%DUFKDQG.HHIH%RUDHWDO¶VUHYLHZH[DPLQHGFRJQLWLYHVWXGLHV
RIV\PSWRPDWLFSDWLHQWVZLWKHLWKHUVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUDV
well as cognitive studies of patients whose condition stabilized. In the acute phase, 
IHZGLɣHUHQFHVZHUH IRXQG LQSDWLHQWV¶QHXURFRJQLWLYHSHUIRUPDQFH+RZHYHU
ZKHQFRPSDULQJVWDELOL]HGSDWLHQWVSDWLHQWVZLWKVFKL]RDɣHFWLYHGLVRUGHUWHQGHG
WRSUHVHQWZLWKPLOGHUGH¿FLWVWKDQWKRVHZLWKVFKL]RSKUHQLD7KHOHYHOVRISUHPRUELG
DGMXVWPHQWDQGSV\FKRVRFLDO IXQFWLRQLQJDSSHDUWRGLɣHUEHWZHHQSDWLHQWVZLWK
VFKL]RSKUHQLDDQGVFKL]RDɣHFWLYHGLVRUGHU
$FFRUGLQJ WR 6DUDFFR±$OYDUH] HW DO  SDWLHQWV ZLWK VFKL]RDɣHFWLYH
GLVRUGHUHQMR\HGDVLJQL¿FDQWO\EHWWHUSUHPRUELGDGMXVWPHQWWKDQSDWLHQWVZLWK
schizophrenia in late adolescence. For example, scholastic performance and peer 
UHODWLRQVKLSVZHUHOHVVLPSDLUHGDPRQJSDWLHQWVZLWKVFKL]RDɣHFWLYHGLVRUGHU,QD
VWXG\E\1RUPDQHWDOSDWLHQWVZLWKVFKL]RDɣHFWLYHGLVRUGHUH[KLELWHGEHWWHU
premorbid adjustment academically than patients with schizophrenia, although no 
GLɣHUHQFHZDVREVHUYHGLQWKHVRFLDOGRPDLQ%HOODFNHWDOFRPSDUHGUROH
functioning and social skills among patients with schizophrenia (with or without 
QHJDWLYHV\PSWRPVVFKL]RDɣHFWLYHGLVRUGHUDQGELSRODUGLVRUGHUUHVSHFWLYHO\
While patients with schizophrenia without negative symptoms showed similar levels 
RIVRFLDOGLVDELOLW\FRPSDUHGZLWKSDWLHQWVZLWKVFKL]RDɣHFWLYHGLVRUGHURUELSRODU
disorder, those with negative symptoms were more impaired. According to Cheniaux 
HWDO¶VUHYLHZWKHVFKL]RSKUHQLDJURXSFRQWDLQHGWKHKLJKHVWSURSRUWLRQRI
QHYHUPDUULHGSDWLHQWVIROORZHGE\WKRVHZLWKVFKL]RDɣHFWLYHGLVRUGHUDQGWKHQ
those with mood disorders. Rates of unemployment followed a similar pattern. 
Premorbid social adaptation was lowest in the schizophrenia group, better among 
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SDWLHQWVZLWK VFKL]RDɣHFWLYHGLVRUGHU DQGKLJKHVW DPRQJSDWLHQWVZLWKPRRG
GLVRUGHUV&RJQLWLYHGH¿FLWVZHUHJUHDWHVWLQWKHVFKL]RSKUHQLDJURXSIROORZHGE\
WKRVHZLWKVFKL]RDɣHFWLYHGLVRUGHUDQGWKHQWKRVHZLWKPRRGGLVRUGHUV
Table 2. Diagnostic criteria of schizoaffective disorder according to the International Classiﬁcation of Diseases 
and Related Health Problems (ICD), 10th revision (ICD-10), the draft of ICD, 11th revision (ICD-11), and the 
Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5).
ICD-10: 
F25
A. Psychotic symptoms of schizophrenia (except for negative and persistent 
hallucinatory symptoms) present for most of the time during a period of at 
least two weeks
B. Manic or at least moderately severe depressive episode and psychotic 
symptoms must be present within the same episode of the disorder and 
simultaneously for at least a portion of it
C. Disorder is not caused by substance use or organic brain disease
ICD-11: 
6A21 
A. All diagnostic requirements for schizophrenia are met concurrently with 
mood symptoms that meet the diagnostic requirements of a moderate or 
severe depressive episode, a manic episode, or a mixed episode
B. The onset of the psychotic and mood symptoms are either simultaneous or 
occur within a few days of one another
C. The duration of symptomatic episodes is at last one month for both 
psychotic and mood symptoms
D. The symptoms or behaviors are not a manifestation of another medical 
condition and are not due to the effect of a substance or medication on 
the central neural system, including withdrawal effects
DSM-5: 
295.70
A. An uninterrupted period of illness during which there is a major mood 
(depressive or manic) episode  concurrent with criterion A of schizophrenia
B. Delusions or hallucinations for two or more weeks in the absence of a 
major mood (depressive or manic) episode during the lifetime duration of 
the illness
C. Symptoms that meet the criteria for a major mood episode are present for 
the majority of the total duration of the active and residual portions of the 
illness
D. The disturbance is not attributable to the effects of a substance or another 
medical condition 
2.3 TREATMENT FOR SCHIZOPHRENIA AND  
SCHIZOAFFECTIVE DISORDER
7KHJRDOVZKHQWUHDWLQJSDWLHQWVZLWKVFKL]RSKUHQLDDQGVFKL]RDɣHFWLYHGLVRUGHU
include targeting symptoms, preventing relapse, and increasing adaptive functioning 
VXFKWKDWWKHSDWLHQWFDQEHLQWHJUDWHGEDFNLQWRWKHFRPPXQLW\3DWHOHWDO
The treatment of these disorders relies on a combination of pharmacotherapy and 
SV\FKRVRFLDOUHKDELOLWDWLRQ0F*XUNHWDO/HXFKWHWDO'L[RQHWDO
*UDQWHWDO5REHUWVHWDO
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Pharmacotherapy primarily relies on antipsychotic drugs as the main treatment 
IRUVFKL]RSKUHQLD8SWRRIVXEMHFWVZLWKVFKL]RSKUHQLDUHVSRQGWRDQWLSV\FKRWLF
PHGLFDWLRQ6LQFODLU	$GDPVDUHODWLYHO\HɣHFWLYHWUHDWPHQWIRUSRVLWLYH
V\PSWRPV/HXFKWHWDO+RZHYHUDQWLSV\FKRWLFPHGLFDWLRQVKDYHSURYHG
OHVVHɣHFWLYHLQWKHWUHDWPHQWRIQHJDWLYHDQGFRJQLWLYHV\PSWRPVWKHWZRV\PSWRP
dimensions demonstrating the most robust relationship to functional outcome 
.DURZHWDO.LUNSDWULFN$QWLSV\FKRWLFVDUHDOVRDVVRFLDWHGZLWK
PHWDEROLFFRJQLWLYHVH[XDODQGH[WUDS\UDPLGDOVLGHHɣHFWVGH%RHUHWDO
0DF.HQ]LHHWDO:KHQWUHDWLQJVFKL]RDɣHFWLYHGLVRUGHUFRPELQDWLRQVRI
antipsychotics, mood stabilizers, and antidepressants such as selective serotonin 
UHXSWDNHLQKLELWRUV665,VDUHW\SLFDOO\XVHG&DVFDGHHWDO
,Q RUGHU WR LPSURYH WKH HɤFDF\ RI WUHDWPHQW SKDUPDFHXWLFDOV VKRXOG EH
FRPELQHGZLWKSV\FKRVRFLDOLQWHUYHQWLRQV9DOHQFLDHWDO6SHFL¿FYRFDWLRQDO
and psychological interventions can improve the functional outcome (van Os & 
.DSXU  $FFRUGLQJ WR WKH )LQQLVK &XUUHQW *XLGHOLQH RQ 6FKL]RSKUHQLD
6FKL]RSKUHQLD&XUUHQW&DUH*XLGHOLQHV$EVWUDFWSV\FKRVRFLDOLQWHUYHQWLRQV
including cognitive-behavioral therapy, psychoeducation, and social skills training, 
as well as cognitive rehabilitation should be integrated with antipsychotic medication 
LQLQGLYLGXDOVZLWKVFKL]RSKUHQLD3HUVRQVZLWKVFKL]RDɣHFWLYHGLVRUGHUJHQHUDOO\
respond best to a combination of medications, psychotherapy, and life-skills training 
6FKL]RSKUHQLD &XUUHQW &DUH *XLGHOLQHV $EVWUDFW  ,Q DGGLWLRQ IDPLO\
intervention may decrease the risk of relapse, improve treatment adherence, and 
UHGXFHUHKRVSLWDOL]DWLRQV3KDURDKHWDO
2.4 SEX DIFFERENCES IN SCHIZOPHRENIA AND 
SCHIZOAFFECTIVE DISORDER
6H[GLɣHUHQFHVLQVFKL]RSKUHQLDUHSUHVHQWRQHRIWKHPRVWFRQVLVWHQWO\UHSRUWHG
DVSHFWVRIVFKL]RSKUHQLD$EHOHWDO7KHVHGLɣHUHQFHVDUHGHVFULEHGLQDOPRVW
all features of the illness from incidence, prevalence, mean age at onset, clinical 
SUHVHQWDWLRQFRXUVHRIWKHGLVHDVHDQGWUHDWPHQWUHVSRQVHV$OHPDQHWDO¶V
PHWDDQDO\VLVLGHQWL¿HGDPHDQUDWLRRIPDOHWRIHPDOHVFKL]RSKUHQLDLQFLGHQFHRI
>FRQ¿GHQFHLQWHUYDO&,±@6LPLODUO\0F*UDWKHWDOIRXQG
DPHGLDQUDWLRRIthDQGthFHQWLOHVDQG6XUSULVLQJO\WKLVLVQRW
UHÀHFWHGLQWKHSUHYDOHQFHRIVFKL]RSKUHQLD6DKDHWDO3HUlOlHWDO
Most studies have found that women experience a later onset of schizophrenia and a 
EHWWHUFRXUVHRILOOQHVVWKDQPHQ+lIQHUHWDO$EHOHWDO3HGHUVHQHW
DOYDQGHU:HUIHWDO7\SLFDOO\PHQSUHVHQWZLWKDSRRUHUSUHPRUELG
adjustment and negative symptoms appear more commonly in men, whereas women 
H[SHULHQFHGHSUHVVLYHV\PSWRPVPRUHFRPPRQO\*ROGVWHLQ	/LQN0RUJDQ
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HWDO$EHOHWDO:RPHQZLWKVFKL]RSKUHQLDUHPDLQLQKRVSLWDOIRU
shorter durations than men and are less frequently readmitted (Grossman et al., 
5HVHDUFKHUVKDYHH[SORUHGWKHSRVVLEOHELRSV\FKRVRFLDOFDXVHVIRUWKHVH
GLɣHUHQFHV0RVW¿QGLQJVVXSSRUWWKH³HVWURJHQK\SRWKHVLV´ZKLFKHPSKDVLVHV
WKHSRVVLEOHQHXURSURWHFWLYHHɣHFWRIHVWURJHQLQZRPHQ)DONHQEXUJ	7UDF\
'LɣHUHQFHVFDQDOVREHDWWULEXWHGWRDGLɣHULQJSV\FKRORJLFDOYXOQHUDELOLW\
between men and women as well as to various social factors. 
6FKL]RDɣHFWLYHGLVRUGHULVVXEVWDQWLDOO\PRUHSUHYDOHQWDPRQJZRPHQ3HUlOl
HW DO  6SHFL¿FDOO\ DPRUH WKDQ WZRIROG IHPDOHWRPDOH SUHGRPLQDQFH
DPRQJLQGLYLGXDOVZLWKWKHGHSUHVVHGVXEW\SHRIVFKL]RDɣHFWLYHGLVRUGHUDQGQR
VH[GLɣHUHQFHLQWKHELSRODUVXEW\SHRIVFKL]RDɣHFWLYHGLVRUGHUKDYHEHHQUHSRUWHG
)RFKWPDQQHWDO
2.5 PHYSICAL HEALTH OF INDIVIDUALS WITH 
SCHIZOPHRENIA
Individuals with schizophrenia carry a high risk for a wide range of somatic illnesses 
/HXFKWHWDO6PLWKHWDO$FFRUGLQJWRDUHFHQWVWXG\LQFOXGLQJPRUH
WKDQ6SDQLVKLQGLYLGXDOVZLWKVFKL]RSKUHQLDH[KLELWHGRQHFRPRUELG
chronic physical condition and 29.3% experienced two or more comorbidities 
*DELORQGRHWDO
In that study, hypertension, Parkinson’s disease, and diabetes represented the 
most prevalent chronic conditions followed by hypothyroidism, dyspepsia, lung 
diseases (i.e., emphysema, chronic bronchitis, and chronic pulmonary disease), 
degenerative joint disease, and chronic liver or pancreatic disease. Overall, women 
exhibited a higher prevalence of comorbidities than men. In Finland, Eskelinen’s 
WKHVLVFRPSULVHGRXWSDWLHQWVZLWKVFKL]RSKUHQLDZLWKDPHDQDJHRI
IURPWKUHHGLɣHUHQWVRXWKHUQPXQLFLSDOLWLHV$OOSDWLHQWVXQGHUZHQWDVWUXFWXUHG
comprehensive health examination, during which almost half of participants 
reported experiencing distressing somatic symptoms on a daily basis. During the 
health examination, 87.6% needed somatic intervention (i.e., further treatments, 
examinations, monitoring, and prescriptions). 
Schizophrenia associates with premature mortality. Both suicide risk (Cassidy 
HWDODQGDFFLGHQWDOGHDWKV+HOOHPRVHHWDODSSHDUHOHYDWHGLQWKLV
patient group, although somatic comorbidities play an essential role in premature 
PRUWDOLW\/DXUVHQHWDO$FFRUGLQJWRDQDWLRQZLGH6ZHGLVKFRKRUWVWXG\ZLWK
PRUHWKDQLQGLYLGXDOVZLWKVFKL]RSKUHQLDRQDYHUDJHPHQZLWKVFKL]RSKUHQLD
died 15 years earlier than men in general, and women with schizophrenia died 
12 years earlier than women in the general population, an observation attributed 
WRXQQDWXUDOGHDWKV&UXPSHWDO7KHDVVRFLDWLRQEHWZHHQVFKL]RSKUHQLD
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and mortality was stronger among women. In Finland, a follow-up study among 
DQDWLRQDOO\UHSUHVHQWDWLYHVDPSOHRIPRUHWKDQSHUVRQVDJHGRUROGHU
FDUULHGRXWE\6XYLVDDULHWDOUHSRUWHGWKDWSHRSOHZLWKVFKL]RSKUHQLDDQG
RWKHUQRQDɣHFWLYHSV\FKRVHVH[KLELWHGDQHOHYDWHGPRUWDOLW\ULVN,QLQGLYLGXDOV
with a psychotic disorder, smoking and type 2 diabetes predicted mortality. 
7KHVSHFL¿FUHDVRQVIRUWKHDERYHDGYHUVHKHDOWKRXWFRPHVUHPDLQXQNQRZQ
DOWKRXJKVRPHSRVVLEOHH[SODQDWLRQVLQFOXGHXQKHDOWK\OLIHVW\OHVWKHVLGHHɣHFWVRI
SV\FKRSKDUPDFRORJLFDOWUHDWPHQWVRUVHOHFWLYHEDUULHUVDɣHFWLQJDFFHVVWRPHGLFDO
treatment resulting in either underdiagnosis or undertreatment (Muck-Jorgensen 
HWDO'UXVVHWDO/DXUVHQHWDO6PLWKHWDO
2.5.1 OVERWEIGHT AND OBESITY
Weight gain is linked to schizophrenia. One reason for this stems from poor dietary 
KDELWV0DQXHWDO$V\VWHPDWLFUHYLHZE\'LSDVTXDOHHWDOIRXQG
WKDWSDWLHQWVZLWKVFKL]RSKUHQLDDUHPRUHOLNHO\WRFRQVXPHDGLHWSRRULQ¿EHU
and fruit while rich in saturated fat. Women with schizophrenia, however, tend to 
make healthier food choices and their diets consist of more fruits and vegetables 
than those among men. Other explanations for weight problems include a sedentary 
OLIHVW\OHDQGGLPLQLVKHGSK\VLFDODFWLYLW\0DQXHWDO
,QGHHGDFFRUGLQJWRDUHFHQWPHWDDQDO\VLVE\9DQFDPSIRUWHWDOSHRSOH
with severe mental illness remained more sedantary than healthy controls. Their 
analysis revealed that approximately half of those with severe mental illness do not 
PHHWWKHUHFRPPHQGDWLRQRIDWOHDVWPLQXWHVRIPRGHUDWHRULQWHQVHSK\VLFDO
activity per week. Less physical activity levels associated with being male, single, 
and unemployed, as well as a longer illness duration and a schizophrenia diagnosis. 
,QDUHFHQW)LQQLVKVWXG\6RUPXQHQHWDOFKDQJHVLQSK\VLFDODFWLYLW\
were already observed before the onset of psychosis. In fact, a pattern of low physical 
activity was evident throughout childhood and adolescence among patients who later 
GHYHORSHGQRQDɣHFWLYHSV\FKRVLV)XUWKHUPRUHZHLJKWJDLQVWDQGVDVDFRPPRQ
VLGHHɣHFWRIDQWLSV\FKRWLFVDɣHFWLQJEHWZHHQDQGRISDWLHQWV +ROW
7KHSURSHQVLW\WRFDXVHZHLJKWJDLQGLɣHUVEHWZHHQDQWLSV\FKRWLFVEXWQR
DJHQWVKRXOGEHFRQVLGHUHGZHLJKWQHXWUDO%DNHWDO,QIDFWDQWLSV\FKRWLFV
increase one’s appetite and delay the satiety signalling resulting from serotonin 
5-HT2C and histamine H1 receptor antagonism, leading to increased food intake 
&RUUHOOHWDO,QDGGLWLRQGRSDPLQHUHFHSWRUDQWDJRQLVPDQGWKHHɣHFWVRQ
several neurotransmitters and gut hormones involved in appetite control participate 
LQDQWLSV\FKRWLFPHGLFDWLRQ±LQGXFHGZHLJKWJDLQ0DQXHWDO6LVNLQGHW
DO
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$QWLSV\FKRWLFVPD\GHFUHDVHUHVWLQJHQHUJ\H[SHQGLWXUH0DQXHWDO
while some evidence exists indicating an elevated risk related to some receptor genes 
predisposing individuals to antipsychotic medication–induced weight gain (Shams 
	0XOOHU7KHULVNRIZHLJKWJDLQLVSDUWLFXODUO\SURQRXQFHGDPRQJSDWLHQWV
H[SRVHGWRDQWLSV\FKRWLFPHGLFDWLRQIRUWKH¿UVWWLPHLQWKHLUOLYHV7DUULFRQHHW
DO.HLQlQHQHWDO
2.5.2 SMOKING
$FFRUGLQJWRDPHWDDQDO\VLVE\'H/HRQ	'LD]VPRNLQJSUHYDOHQFHDPRQJ
SDWLHQWVZLWKVFKL]RSKUHQLDLVXSWR¿YHWLPHVKLJKHUWKDQRWKHUFOLQLFDODQGQRQ
clinical groups. Schizophrenic patients are also more often heavy smokers with 
ORQJHUKLVWRULHVRIVPRNLQJ7LGH\HWDO:LOOLDPVHWDO,Q)LQODQG
3DUWWLHWDO¶VSRSXODWLRQEDVHGVWXG\UHSRUWHGWKDWDERXWRILQGLYLGXDOV
with schizophrenia smoked daily, whereas only approximately 23% of individuals 
with no psychotic disorder smoked daily. Furthermore, among individuals with 
VFKL]RSKUHQLDPRUHWKDQVPRNHGPRUHWKDQRQHSDFNSHUGD\
Risk factors including poverty, a low education level, and environments lacking 
support to stay or become smoke-free may impact the initiation of smoking and 
HQGDQJHUSDWLHQWV¶ DWWHPSWV WRTXLW 7LGH\	0LOOHU 7KHPRVWSRSXODU
explanation for the association between schizophrenia and smoking remains the 
so-called self-medication hypothesis. That is, smoking releases dopamine from 
the brain, and patients who use antipsychotic medications appear to alleviate 
WKHLUH[WUDS\UDPLGDOVLGHHɣHFWVDVZHOODVQHJDWLYHV\PSWRPVWKURXJKVPRNLQJ
5XWKHUHWDO6RPHHYLGHQFHDOVRVXJJHVWVWKDWVFKL]RSKUHQLDDQGQLFRWLQH
GHSHQGHQF\PD\VKDUHFRPPRQJHQHWLFSDWKZD\V/RXNRODHWDO
2.5.3 ALCOHOL AND ILLEGAL DRUGS
,QDPHWDDQDO\VLV.RVNLQHQHWDOIRXQGWKDWDSSUR[LPDWHO\RQH¿IWKRI
patients with schizophrenia had a lifetime diagnosis of an alcohol use disorder. Hunt 
HWDOKRZHYHUIRXQGDSUHYDOHQFHRIDOFRKROXVHGLVRUGHUVLQLQGLYLGXDOV
with schizophrenia spectrum disorders of 24.3%. Some evidence suggests that a 
comorbid alcohol use disorder worsens clinical outcomes among patients with 
VFKL]RSKUHQLD6SHFL¿FDOO\VXFKSDWLHQWVH[KLELWPRUHSV\FKRWLFV\PSWRPVDQG
PRUHVHYHUHGHSUHVVLYHV\PSWRPV3RWYLQHWDO3RWYLQHWDOSRRUHU
treatment compliance, increased somatic comorbidity, a risk of violence, more 
negative psychosocial events, more admissions to psychiatric hospitals, and longer 
KRVSLWDOVWD\V'UDNH	0XHVHU'L[RQ*UHJJHWDO
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,Q+XQWHWDO¶VPHWDDQDO\VLVWKHSUHYDOHQFHRIFDQQDELVXVHGLVRUGHU
among individuals with schizophrenia spectrum disorders reached as high as 26.2%. 
Cannabis use correlated with an earlier onset of psychosis, increased symptom 
severity, higher rates of relapse, longer hospitalization times, and overall poorer 
TXDOLW\RIOLIHRXWFRPHV-RKQVYDQ2VHWDO'¶6RX]DHWDO)RWL
HWDO*DOYH]%XFFROOLQLHWDO/DUJHHWDO'L)RUWLHWDO
0DQULTXH*DUFLDHWDO3DWHOHWDO%KDWWDFKDU\\D+RZHYHU
DFFRUGLQJWRDV\VWHPDWLFUHYLHZE\,VHJHU	%RVVRQJFDQQDELGLRO&%'
may carry antipsychotic properties, and thus may represent a promising new agent 
in the treatment of schizophrenia. 
+XQWHWDO DOVRIRXQGWKDWWKHSUHYDOHQFHRIVWLPXODQWXVHGLVRUGHUV
among individuals with schizophrenia spectrum disorders reached 7.3%, while 
RSLDWHXVHGLVRUGHUVDɣHFWHGRISDWLHQWV)LQDOO\+XQWHWDOUHYHDOHG
that all substance use disorders occur more often in men than in women. 
2.6 THE REPRODUCTIVE HEALTH OF WOMEN WITH 
SCHIZOPHRENIA
2.6.1 BIRTH CONTROL
$FFRUGLQJ WR0DWHYRV\DQ  WKHQXPEHU RI OLIHWLPH VH[XDO SDUWQHUVZDV
relatively high while the use of contraceptives remained low among women 
with schizophrenia. Thus, women with schizophrenia are at high risk of sexually 
WUDQVPLWWHGLQIHFWLRQV6HHPDQ	5RVV7KLVULVN\EHKDYLRUPLJKWUHODWHWR
disorder-associated issues such as an inability to plan, an inability to assess risks, 
FRPPXQLFDWLRQVVNLOOGH¿FLHQF\DVZHOODVDODFNRILQIRUPDWLRQPRWLYDWLRQDQG
VNLOOV0HDGH	6LNNHPD6HHPDQ
Several clinical studies with rather small sample sizes report a higher prevalence of 
LQGXFHGDERUWLRQDPRQJZRPHQZLWKVFKL]RSKUHQLDWKDQDPRQJXQDɣHFWHGZRPHQ
A US study by Miller and Finnerty (1996) compared sexuality, reproduction, and 
WKHFKLOGUHDULQJFKDUDFWHULVWLFVRIZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYH
GLVRUGHU WR WKRVHDPRQJFRQWUROVXEMHFWVZLWKRXWDPDMRUPHQWDOGLVRUGHU
Compared to controls, women with schizophrenic disorders experienced fewer 
planned pregnancies, more unwanted pregnancies, and more induced abortions. 
'LFNHUVRQHWDO  LQWHUYLHZHGDWRWDORIZRPHQZLWKDGLDJQRVLV
of schizophrenia and 64 with a mood disorder diagnosis) from two outpatient 
psychiatric centers in the Baltimore area about their sexual and reproductive 
behaviors. Among the 73 women who had been pregnant, 46 (63%) pregnancies 
ended either because of an induced abortion or a spontaneous miscarriage. 
Compared with women from a national survey, women with mental disorders 
were more likely to have had a pregnancy that did not result in a live birth. In a 
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7XUNLVKVWXG\g]FDQHWDOLQWHUYLHZHGIHPDOHSDWLHQWVWUHDWHGLQDQ
acute inpatient psychiatric ward in Istanbul (55 women with schizophrenia) using a 
questionnaire focused on reproductive health problems. Half of the study population 
reported that they had experienced an unplanned pregnancy, 44.8% of whom had 
XQGHUJRQHDQLQGXFHGDERUWLRQWZLFHWKHUDWHLQ7XUNH\LQJHQHUDO7XUNH\
'HPRJUDSKLFDQG+HDOWK6XUYH\GDWD8QIRUWXQDWHO\QRQDWLRQEDVHGFRKRUW
studies were published on this topic.
2.6.2 PREGNANCY
Women with schizophrenia exhibit many pregnancy-related risk factors.
Mothers-to-be with schizophrenia are often single and their pregnancies are 
PRUHRIWHQXQSODQQHGWKDQWKRVHDPRQJXQDɣHFWHGZRPHQ0DWHYRV\DQ
Furthermore, mothers-to-be with schizophrenia appear to smoke more often 
%HQQHGVHQ-XGGHWDOWKDQXQDɣHFWHGSUHJQDQWZRPHQ3UHJQDQF\
can also worsen the mental health of some women with schizophrenia. Psychological 
stress often relates to the background stress of poverty and unemployment, being 
single and the prospect of single parenthood, as well as social exclusion (Seeman, 
$PRQJPRWKHUVWREHZLWKVFKL]RSKUHQLDWKRVHZKRDUH\RXQJHUDQGZKR
H[SHULHQFHPRUHQHJDWLYHHɣHFWVRQWKHLUSK\VLFDOKHDOWKGXULQJSUHJQDQF\DUHPRUH
likely to report a worse mental health status (McNeil et al., 1983). 
One high-risk symptom during pregnancy consists of the psychotic denial of 
SUHJQDQF\6RODUL3UHJQDQWZRPHQZKRPDLQWDLQWKHGHOXVLRQWKDWWKH\DUH
not pregnant may refuse prenatal care. Some of these women fail to recognize the 
symptoms of labor, and may have precipitous, unassisted deliveries. The psychotic 
denial of pregnancy can be intermittent, and occurs more frequently among women 
who previously lost custody of a child. This led to the hypothesis that the psychotic 
denial of pregnancy represents a coping mechanism to deal with the anticipated 
ORVVRIWKHLQIDQW0LOOHU
In addition, the pregnancy period correlates with elevated rates of psychiatric 
hospital admissions, whereby a high proportion of admissions occur as early as 
WKH¿UVWWULPHVWHU+DUULVHWDO3UHJQDQWZRPHQZLWKVFKL]RSKUHQLDDUH
PRUHOLNHO\WRXVHDOFRKRO%HQQHGVHQDQGLOOLFLWGUXJV-XGGHWDO
WKDQXQDɣHFWHGSUHJQDQWZRPHQ7KHLUSV\FKLDWULFDGPLVVLRQVRIWHQDVVRFLDWHZLWK
VXEVWDQFHDQGDOFRKROPLVXVH+DUULVHWDO
In relation to somatic pregnancy complications, women with schizophrenia carry 
DKLJKHUULVNRIYHQRXVWKURPERHPEROLVP(OOPDQHWDOSUHHFODPSVLD
DQGHFODPSVLD(OOPDQHWDO1JX\HQHWDO-XGGHWDO9LJRG
HWDODQGJHVWDWLRQDOGLDEHWHV+L]NL\DKXHWDO1JX\HQHWDO
-XGGHWDO,QDGGLWLRQDWHQGHQF\WRZDUGVKLJKHUJHVWDWLRQDOK\SHUWHQVLRQ
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KDVDOVREHHQUHSRUWHG(OOPDQHWDO6RPHVWXGLHVUHSRUWHGWKDWSUHJQDQW
women with schizophrenia are hospitalized in maternity hospitals substantially 
PRUHRIWHQWKDQWKHLUXQDɣHFWHGFRXQWHUSDUWV(OOPDQHWDO9LJRGHWDO
EXWDɣHFWHGZRPHQUHFHLYHGOHVVSUHQDWDOFDUHWKDQXQDɣHFWHGZRPHQ0LOOHU
& Finnerty, 1996). 
2.6.3 ANTIPSYCHOTIC MEDICATION DURING PREGNANCY
Mothers-to-be with schizophrenia are often advised to continue their antipsychotic 
PHGLFDWLRQGXULQJSUHJQDQF\0F&DXOH\(OVRPHWDOVLQFHUHODSVHUDWHVDUH
KLJK6SLHOYRJHO	/HHDQGSV\FKRVLVUHSUHVHQWVDVHULRXVULVNWRWKHIHWXV
(LQDUVRQ-DEOHQVN\HWDO$FFRUGLQJWR7RVDWRHWDODIWHUWDNLQJ
into account the parents’ wishes, the most reasonable and least harmful treatment 
option for future mothers with schizophrenia appears to be continuing the use of the 
safest minimum dosage. Avoiding polypharmacy and intensive monitoring are also 
UHFRPPHQGHG6HHPDQ,QIDFWWKHJXLGHOLQHVIURPWKH1DWLRQDO,QVWLWXWH
IRU+HDOWKDQG&DUH([FHOOHQFHKLJKOLJKWDGYLVLQJSDWLHQWVDERXWWKHVDIHW\
of medications taken during pregnancy and the risk of relapse during pregnancy 
and the post-partum period. This is because women with schizophrenia remain at 
high risk during these periods, whereby high rates of medication cessation (Petersen 
HWDO7D\ORUHWDODVVRFLDWHZLWKLOOQHVVUHODSVH7D\ORUHWDO
A wealth of evidence supports the risks faced by women with schizophrenia and 
RWKHUSV\FKRWLFLOOQHVVHVSUHVHQWLQJGLɤFXOWLHVZLWKERQGLQJDQGDWWDFKPHQWDV
well as separation from their baby if an untreated psychosis occurs in the early 
SRVWSDUWXPSHULRG+RZDUG
In the presence of risk factors for gestational diabetes, olanzapine should be 
avoided unless the patient’s history suggests switching to another medication 
ZLOOVLJQL¿FDQWO\HQKDQFHKHUULVNRIUHFXUUHQFH%DUQHV&RQFHUQVRYHUD
SRWHQWLDOIRUUHODSVHW\SLFDOO\RXWZHLJKFRQFHUQVUHODWHGWRWKHG\VJO\FHPLFHɣHFWRI
FOR]DSLQHXVH%DUQHV,IDZRPDQWDNHVHLWKHURIWKHVHWZRDQWLSV\FKRWLFV
WKHWUHDWLQJSK\VLFLDQVKRXOGVFUHHQIRUJHVWDWLRQDOGLDEHWHV%DUQHV ,Q
addition, depot medication should not be initiated during pregnancy given the lack 
RIGRVLQJÀH[LELOLW\ZKLOH%DUQHVUHFRPPHQGVWKDWLIDZRPDQVXFFHVVIXOO\
establishes her status on a depot, it should be continued, particularly if the risk of 
psychosis recurrence is high. Substantial changes in pharmacokinetics (absorption, 
distribution, metabolism, and excretion) occur throughout gestation potentially 
requiring antipsychotic dosage adjustments during each trimester of pregnancy 
7UDF\HWDO3DYHNHWDO
In general, dosage for olanzapine and clozapine (primarily metabolized via CYP 
1A2) should be decreased since the CYP 1A2 enzymes down-regulate as pregnancy 
27
advances. The doses of other antipsychotic medications may require increases since 
the primary metabolizing enzymes up-regulate. Individual variation will occur 
GHSHQGLQJRQWKHVORZRUUDSLGPHWDEROL]HUVWDWXVSDUWLFXODUO\IRUGUXJVFKLHÀ\
PHWDEROL]HGYLD&<3')HJKDOL	0DWWLVRQ0RQRVWRU\	'YRUDN
Given the extent of individual variation and the many factors that determine the dose 
UHTXLUHPHQWVQRJXLGHOLQHVH[LVWIRULQFUHDVLQJRUGHFUHDVLQJVSHFL¿FDQWLSV\FKRWLF
doses during pregnancy other than the general recommendation to keep dosages 
DVORZDVSRVVLEOHDQGWRPRQLWRUWKHSDWLHQWFORVHO\%DUQHV,QWKHPRQWK
prior to the delivery due date, antipsychotic doses should be kept especially low to 
SUHYHQWERWKVLGHHɣHFWVDQGZLWKGUDZDOV\PSWRPVLQWKHQHZERUQ&RSSRODHWDO
*HQWLOH'UXJVDGPLQLVWHUHGQHDUWHUPPD\DFFXPXODWHLQWKHIHWXV
as well as those following delivery when their clearance relies on the immature 
LQIDQWNLGQH\SRVVLEO\SURGXFLQJDGYHUVHHɣHFWV7KHWR[LFHɣHFWVRIDQWLSV\FKRWLF
drugs observed in newborns include motor restlessness, dystonia, hypertonia, and 
WUHPRUV&RSSRODHWDO*HQWLOH
/DUVHQHWDOVWDWHGLQWKHLUUHFHQWO\SXEOLVKHG'DQLVKFOLQLFDOJXLGHOLQHV
on the use of psychotropic drugs during pregnancy that olanzapine, risperidone, 
quetiapine, and clozapine can be used for schizophrenia. According to Larsen et al. 
VHUWUDOLQHDQGFLWDORSUDPUHSUHVHQW¿UVWOLQHWUHDWPHQWVDPRQJ665,VIRU
depression. Using lithium is recommended if an overall assessment indicates mood-
stabilizing treatment during pregnancy. Lamotrigine can also be used. Valproate and 
carbamazepin are contraindicated because of their teratogenicity. Electroconvulsive 
therapy (ECT) could represent an appropriate option in pregnant women with 
psychosis who are acutely suicidal, in a stupor or catatonia, and who have a life-
WKUHDWHQLQJSK\VLFDOVWDWXVFDXVHGE\SRRURUDOÀXLGLQWDNH-RQHVHWDO
6WXG\LQJWKHHɣHFWVRIDQWLSV\FKRWLFPHGLFDWLRQVRQPRWKHUVZLWKVFKL]RSKUHQLD
DQGWKHLURɣVSULQJUHPDLQVFKDOOHQJLQJVLQFHWKHVHZRPHQDQGWKHLUEDELHVDUH
subject to a cluster of associated vulnerabilities including genetic, socioeconomic, 
GHPRJUDSKLF DQG OLIHVW\OHUHODWHG ULVN IDFWRUV %UHDGRQ 	 .XONDUQL 
<HW3HWHUVHQHW DO  FRPSDUHGRXWFRPHVDPRQJZRPHQZKRFRQWLQXHG
DQWLSV\FKRWLFPHGLFDWLRQVGXULQJWKHLUSUHJQDQFLHVFRKRUW$Q ZLWKWKRVH
DPRQJWKHLUSHHUVZKRGLGQRWFRKRUW%Q DQGZLWKZRPHQQHYHUSUHVFULEHG
DQWLSV\FKRWLFVFRKRUW&Q ,QWHUHVWLQJO\WKHLUUHVHDUFKDOVRSRLQWHG
to the importance of associated lifestyle factors, since women who continued 
taking antipsychotics during pregnancy were older, more likely to smoke, drink 
alcohol or use illicit drugs, and more often obese. These researchers also used the 
Townsend score to rank socioeconomic deprivation. In that study, women who took 
antipsychotic medication during pregnancy were similarly disadvantaged when 
compared with their peers who discontinued antipsychotic medication, but far more 
disadvantaged than the general population of women giving birth during the same 
time period. Furthermore, the proportion of women with gestational diabetes was 
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similar in cohorts A (2.6%) and B (2.7%), but lower in cohort A than in cohort 
%DIWHUDGMXVWPHQWV>DGMXVWHGUHODWLYHULVN55DGM&,±@
3UHPDWXUHELUWKRUORZELUWKZHLJKWRFFXUUHGPRUHFRPPRQO\LQFRKRUW$WKDQ
%DQG&LQFRKRUW$YHUVXV%55DGM&,±DQGLQ
FRKRUW$YHUVXV&55DGM&,±0DMRUFRQJHQLWDOPDOIRUPDWLRQV
ZHUHPRUHFRPPRQLQFRKRUW$WKDQ%DQG&+RZHYHUQR
VLJQL¿FDQWGLɣHUHQFHZDVREVHUYHGLQFRKRUW$YHUVXV%55DGM&,±
RULQFRKRUW$YHUVXV&55DGM&,±,QJHQHUDOEDELHV
exposed to antipsychotic medication during the third trimester should be delivered 
in a setting with access to specialized nursery care and neonatal intensive care 
XQLWV%UHDGRQ	.XONDUQL6RPHFDVHVWXGLHVUHSRUWLVRODWHGLQFLGHQFHVRI
developmental delays in babies exposed to atypical antipsychotics in utero (Karakula 
HWDO&RSSRODHWDO0HQGKHNDU3HQJHWDOLQYHVWLJDWHG
WKHGHYHORSPHQWDOHɣHFWVRIDW\SLFDODQWLSV\FKRWLFVRQLQIDQWVERUQWRPRWKHUV
taking an atypical antipsychotic throughout the pregnancy. According to that case–
control study, fetal exposure to atypical antipsychotics appear to cause short-term 
developmental delays in cognitive, motor, social-emotional, and adaptive skills and 
EHKDYLRUV6KDRHWDOFRPSDUHGFOR]DSLQHDQGRWKHUDW\SLFDODQWLSV\FKRWLFV
RQWKHLQIDQW¶VQHXURGHYHORSPHQW¿QGLQJWKDWPRUHLQIDQWVH[SRVHGWRFOR]DSLQH
as a fetus developed adaptive-behavior delays at 2 and 6 months of age compared 
with those exposed to other atypical antipsychotics. Meanwhile, infants exposed 
to clozapine experienced more disturbed sleep and a labile state at 2 months of 
DJH%XWDOOWKHVHGLɣHUHQFHVGLVDSSHDUHGDWPRQWKVRIDJH2YHUDOOVXEVWDQWLDO
gaps in knowledge remain in this area, requiring much more research (Breadon 
	.XONDUQL
2.6.4  DELIVERY 
Schizophrenia correlates with some adverse delivery-related maternal health 
RXWFRPHV7RGDWHRQO\IRXUSRSXODWLRQEDVHGVWXGLHV IRFXVLQJRQWKLVVSHFL¿F
WRSLFKDYHEHHQSXEOLVKHG,VXPPDUL]HWKHVHVWXGLHVDQGWKHLUSULPDU\¿QGLQJV
in 7DEOHEHORZ$FFRUGLQJ WR D'DQLVK VWXG\E\%HQQHGVHQ HW DO D
women with schizophrenia experience an increased risk of interventions such as 
Cesarean section, vaginal-assisted delivery, amniotomy, and the pharmacological 
VWLPXODWLRQRIODERU1RLPSRUWDQWGLɣHUHQFHVHPHUJHGEHWZHHQGHOLYHULHVDPRQJ
ZRPHQZLWKVFKL]RSKUHQLDZKRJDYHELUWKEHIRUHDQGDIWHUWKHLU¿UVWDGPLVVLRQWR
DSV\FKLDWULFGHSDUWPHQW,Q-DEOHQVN\HWDO¶V$XVWUDOLDQVWXG\ZRPHQZLWK
schizophrenia showed an increased risk for placental abruption and antepartum 
hemorrhage. However, after adjusting for age, marital status, plurality, and being 
DQDERULJLQDOWKHGLɣHUHQFHLQDQWHSDUWXPKHPRUUKDJHZDVQRORQJHUVWDWLVWLFDOO\
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VLJQL¿FDQW$FFRUGLQJWR+L]NL\DKXHWDO EDVHGRQWKHLUVWXG\ LQ,VUDHO
WKHQHHGIRULQGXFWLRQDQGWRDXJPHQWGHOLYHU\UHPDLQHGVLJQL¿FDQWO\LQFUHDVHG
DPRQJZRPHQZLWKVFKL]RSKUHQLD,Q9LJRGHWDO¶V&DQDGLDQVWXG\ZRPHQ
with schizophrenia required more intensive hospital resources, including operative 
delivery and admission to a maternal intensive care unit. Finally, schizophrenia 
correlated with increased risks for placental abruption, septic shock, the induction 
of delivery, and Cesarean section.
Table 3. Increased risk of various delivery-related health outcomes and interventions among women with 
schizophrenia.
Study Health outcome / intervention
Denmark: Bennedsen et al., 2001a Pharmacological stimulation of labor [relative risk (RR) 1.21; 
RRa 1.13], induction of delivery by amniotomy (RR 1.63; RRa 
1.56), vaginal-assisted delivery (RR 1.12; RRa 1.16), Cesarean 
section (RR 1.21; RRa 1.26)
a = adjusted for year of birth, sex of child, mother’s age,  
and parity
Australia: Jablensky et al., 2005 Placenta abruption [Odds ration (OR) 2.75; ORa 3.17] and 
antepartum hemorrhage [OR 1.65; ORa 1.33 (no longer 
statistically signiﬁcant)]
a adjusted for maternal age, maternal marital status,  
plurality, aboriginal ethinicity, and sex
Israel: Hizkiyahu et al., 2010 Induction of delivery (OR 2.4) and augmentation of delivery 
(OR 1.9)
Canada: Vigod et al., 2014 Placental abruption (ORa 1.98), septic shock (ORa 2.27), 
induction of delivery (ORa 1.35), Cesarean section (ORa 1.45), 
and transfer to maternal intensive care unit (ORa 4.67)
a adjusted for maternal age, parity, socioeconomic status,  
and premedical morbidity
2.6.5 POSTPARTUM
The neuroprotective estrogen hypothesis argues that higher estrogen levels during 
pregnancy may protect vulnerable women against psychiatric symptoms (Seeman 
	/DQJ*ULJRULDGLV	6HHPDQ6HHPDQ+RZHYHUWKHVXGGHQ
decrease in estrogen levels following delivery may increase a woman’s vulnerability, 
particularly when compounded by sleep deprivation and the psychosocial stress of 
FDULQJIRUDQHZERUQ:LHFNHWDO0HDNLQHWDO*ULJRULDGLV	6HHPDQ
$FWLYHSV\FKRWLFV\PSWRPVGXULQJWKHSRVWSDUWXPSHULRGKDYHFRUUHODWHG
with maternal self-harm and physical harm to the infant, as well as an inadequate 
PDWHUQDO±LQIDQWDWWDFKPHQW1lVOXQGHWDO6WHZDUW6DFNHUHWDO
+LSZHOOHWDO1LOVVRQHWDO-DEOHQVN\HWDO,Q0XQN2OVHQ
HWDO¶V'DQLVKVWXG\RIZRPHQZLWKVFKL]RSKUHQLDH[SHULHQFHGD
SV\FKLDWULFKRVSLWDOL]DWLRQGXULQJWKH¿UVW\HDUSRVWSDUWXPZLWKWKHKLJKHVWULVNIRU

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KRVSLWDOL]DWLRQRFFXUULQJZLWKLQWKH¿UVWGD\VDIWHUGHOLYHU\$UHFHQWSRSXODWLRQ
EDVHGFRKRUWVWXG\IURP2QWDULR&DQDGDE\5RFKRQ7HUU\HWDOIRXQGWKDW
about 19% of women with schizophrenia had at least one psychiatric hospitalization 
LQWKH¿UVW\HDUSRVWSDUWXP)XUWKHUPRUHWKH\IRXQGWKDWWKHLQFLGHQFHUDWHRI
SV\FKLDWULFKRVSLWDOL]DWLRQGXULQJSUHJQDQF\ZDVSHUSHUVRQ\HDUVDQG
SHUSHUVRQ\HDUVLQWKH¿UVW\HDUSRVWSDUWXPFRPSDUHGWRDUDWHRISHU
SHUVRQ\HDUVLQWKH\HDUSULRUWRFRQFHSWLRQ+RZHYHULQWKH¿UVWGD\VSRVWSDUWXP
WKHLQFLGHQFHUDWHZDVDVKLJKDVSHUSHUVRQ\HDUV>LQFLGHQFHUDWHUDWLR
,55&,±@)URPWRGD\VSRVWSDUWXPWKLVGHFUHDVHGWR
SHUSHUVRQ\HDUV,55&,±GHFOLQLQJWKHUHDIWHUGXULQJ
WKH¿UVW\HDUSRVWSDUWXP
2.6.6 ANTIPSYCHOTICS AND BREAST-FEEDING
In modern mother-and-child medicine, risk assessment in connection with 
breastfeeding primarily relies on a quantitative estimate: How much medication 
is transferred to the child during breastfeeding? This quantitative estimate can 
be expressed as a relative infant dose (RID). However, no regulatory guidelines 
indicating the criteria for an acceptable exposure among nursed children exists. 
,QWHUQDWLRQDOO\QRIRUPDOFRQVHQVXVH[LVWVHLWKHU7KHGHFLVLRQDOJRULWKPLVPRGL¿HG
LQSUDFWLFHEDVHGRQWKHREVHUYDWLRQRIWKHOLNHO\VLGHHɣHFWVGUXJVZLWKXQGHVLUDEOH
properties regardless of RID (immune-modulating drugs, etc.) or drugs with a very 
ORQJKDOIOLIHULVNRIDFFXPXODWLRQ$FFRUGLQJWR/DUVHQHWDO¶V 'DQLVK
guidelines on psychotropic drugs during pregnancy and breastfeeding, olanzapine 
5,'ZLWKQRVLGHHɣHFWVGHVFULEHGLQQXUVHGFKLOGUHQTXHWLDSLQH5,'
ZLWKQRVLGHHɣHFWVGHVFULEHGLQQXUVHGFKLOGUHQDQGDULSLSUD]ROH5,'
ZLWKQRVLGHHɣHFWVGHVFULEHGLQQXUVHGFKLOGUHQFDQEHXVHG$VDUXOHULVSHULGRQH
is not recommended (RID 3–9%). Paliperidone, ziprasidone, amisulpride, and 
SHUSKHQD]LQHDUHQRWUHFRPPHQGHGJLYHQWKHLQVXɤFLHQWGDWD&OR]DSLQH¶V5,'
OLHVDW\HWLVQRWUHFRPPHQGHGEHFDXVHRILWVVLGHHɣHFWVSUR¿OH+DORSHULGRO
is also not recommended since its RID has been reported as high as 12%.
,QIRFXVVLQJRQ665,V/DUVHQHWDOVXPPDUL]HVUHFRPPHQGDWLRQVUHO\LQJ
on sertraline and paroxetine, since these two drugs carry the fewest reported side 
HɣHFWVDQGWKHORZHVWWUDQVIHUUDWHLQWREUHDVWPLON/LWKLXPFDUULHVDYHU\KLJK
5,'±UHQGHULQJLWVXVHW\SLFDOO\QRWUHFRPPHQGHG9DOSURDWH5,'±
ZLWKQRVLGHHɣHFWVGHVFULEHGDPRQJQXUVHGFKLOGUHQDQGFDUEDPD]HSLQH5,'
±ZLWKQRVLGHHɣHFWVGHVFULEHGDPRQJQXUVHGFKLOGUHQFDQEHXVHG7KHXVH
RIODPRWULJLQHLVSRVVLEOHGXULQJEUHDVWIHHGLQJDWGRVHVRIQRPRUHWKDQPJ
daily (with a relatively high RID at 9–18%).
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2.6.7 PSYCHOSOCIAL INTERVENTIONS FOCUSING ON THE REPRODUCTIVE 
HEALTH OF WOMEN WITH SCHIZOPHRENIA 
2.6.7.1 Family planning
Comprehensive care for women with schizophrenia means viewing each patient 
DVDSRWHQWLDOQHZPRWKHU6HHPDQ'LVFXVVLRQVDERXWLQWLPDF\VH[DQG
FRQFHSWLRQVKRXOGEHRɣHUHGWRDOOZRPHQZLWKVFKL]RSKUHQLDRIFKLOGEHDULQJDJH
6HHPDQ3URDFWLYH IDPLO\SODQQLQJFRXOGUHGXFHWKHUDWHRI LQLQWHQGHG
pregnancies, since women with schizophrenia tend to have more limited knowledge 
RIWKHLUIDPLO\SODQQLQJRSWLRQV6RODULHWDO,QIDFWFRQWUDFHSWLYHFRXQVHOLQJ
UHPDLQVFULWLFDO LQZRPHQZLWKVFKL]RSKUHQLD6HHPDQ	5RVV$VVXFK
PRWLYDWLRQDOLQWHUYLHZLQJFDQEHXVHGGXULQJWKLVSURFHVV3HWHUVHQHWDO
Such counseling is a direct, client-centered style for eliciting behavior change by 
helping clients explore and resolve any ambivalence (Rollnick & Miller, 1995). 
Compared with nondirective counseling, a direct style is more focused and goal-
oriented (Rollnick & Miller, 1995). Professionals should discuss the pros and cons 
RIDOOIDPLO\SODQQLQJPHWKRGV6HHPDQ	5RVV+RZHYHUFRQWUDFHSWLYHVFDQ
only be prescribed once a woman understands what they are used for, how they 
VKRXOGEHXVHGDVZHOODVWKHLUFRQWUDLQGLFDWLRQVFRVWVDQGH[SHFWHGVLGHHɣHFWV
6HHPDQ	5RVV
2.6.7.2 Pregnancy
All women of childbearing age admitted to a psychiatric ward should undergo a 
pregnancy test in order to initiate prenatal care as early as possible (Spielvogel 
	/HH,IFRQFHSWLRQLVDFFLGHQWDORUXQZDQWHGWKHSDWLHQWPD\QHHGKHOS
UHJDUGLQJGHFLVLRQVUHODWHGWRLQGXFLQJDQDERUWLRQ6HHPDQ
6PRNLQJ UHGXFWLRQ RU FHVVDWLRQ UHPDLQV LPSRUWDQW -XGG HW DO 
Undoubtedly, pregnancy represents a time when all women are more motivated to 
TXLWVPRNLQJ+RZDUGHWDO6PRNLQJFHVVDWLRQSURJUDPVVSHFL¿FDOO\JHDUHG
towards pregnant women consist of advice and counseling, electronic and telephone 
support, cognitive-behavioral therapy, motivational interviewing, and feedback on 
IHWDOKHDOWK3HWHUVHQHWDO$FFRUGLQJWRDUHYLHZE\&ROHPDQHWDO
nicotine replacement may be combined with these interventions, although its safety 
GXULQJSUHJQDQF\UHPDLQVUDWKHUÀLPV\$OFRKRODQGRWKHUVXEVWDQFHXVHVFUHHQLQJ
is also important and, when necessary, motivational interviewing, psychoeducation, 
DQGFRJQLWLYHEHKDYLRUDO WKHUDS\VKRXOGEHRɣHUHG6HHPDQ1XWULWLRQDO
counseling and lifestyle interventions that target diet and exercise are important 
WRZDUGVSUHYHQWLQJDQGFRQWUROOLQJJHVWDWLRQDOGLDEHWHV6HHPDQ
32
2 REVIEW OF THE LITERATURE
Psychological stress is often grafted onto the background stress of being single 
DQGWKHSURVSHFWRIVLQJOHSDUHQWKRRGDQGVRFLDOH[FOXVLRQ6HHPDQ6KRUW
term, focused psychotherapy can prove useful in such situations for some pregnant 
ZRPHQZLWKVFKL]RSKUHQLD6RODULHWDO,IVXSSRUWQHWZRUNVUHPDLQODFNLQJ
social services can provide interventions. 
,Q*HQWLOH	)XVFR¶VUHFHQWUHYLHZRIPDQDJLQJSUHJQDQWZRPHQZLWK
schizophrenia, clinicians should consider an integrated approach that includes 
antipsychotic treatment, psychological treatment, optimal dietary approaches 
aimed at preventing excessive weight gain and gestational diabetes, meticulous 
gynecological and obstetric surveillance, and social and occupational support.
,QDQDQWLFLSDWRU\FKLOGZHOIDUHQRWL¿FDWLRQZDVLQWURGXFHGWRWKH)LQQLVK
FKLOGZHOIDUH ODZZZZ¿QOH[¿7KLVQRWL¿FDWLRQFDQEHPDGHDOUHDG\GXULQJ
SUHJQDQF\LIWKHUHLVUHDVRQWRVXVSHFWWKDWWKHQHZERUQDQGKHUKLVIDPLO\ZLOO
need action from child welfare services.
2.6.7.3 Delivery and postpartum
Women with schizophrenia should be educated regarding the signs of labor and 
familiarized in advance with the setting in which birth will take place (Seeman, 
'HQLDORIDSUHJQDQF\LQWKHIDFHRILPPLQHQWODERUUHSUHVHQWVDSV\FKLDWULF
emergency possibly requiring involuntary hospitalization given that an unassisted 
GHOLYHU\SRVHVDVXEVWDQWLDOULVNWRWKHSDWLHQW6RODUL
Following delivery, women with schizophrenia should remain on the maternity 
hospital ward as long as necessary. This allows for the complete assessment of the 
overall health of both the mother (for example, evaluating possible symptoms of 
postpartum psychosis) and the newborn, as well as the possibility of assessing the 
GHYHORSPHQWRIWKHPRWKHU±FKLOGUHODWLRQVKLS6HHPDQ'XULQJWKLVSHULRG
the mother should be informed of postpartum issues and infant care (Seeman, 
)XUWKHUPRUHSURYLGHUV VKRXOGDVVHVV WKHFKLOG FDUH FRPSHWHQF\RI WKH
PRWKHU6HHPDQ6RPHDXWKRUV$EHOHWDO5RELQVRQDUJXH
that baby–mother units that concentrate on the special treatment of women with 
VHULRXVPHQWDOGLVRUGHUVDQGWKHLURɣVSULQJSURYLGHHQFRXUDJLQJFDUHUHVXOWV
2QWKHRWKHUKDQGD&RFKUDQHUHYLHZE\-R\	6D\ODQRQPRWKHUDQG
EDE\XQLWVIRUVFKL]RSKUHQLDIRXQGQRGH¿QLWLYHHYLGHQFHRIWKHLUVXSHULRULW\RYHU
standard in-patient treatment. Following hospital discharge, the mental health team 
VKRXOGFRPSOHWHKRPHYLVLWV6HHPDQ
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2.7 CHILDREN TO MOTHERS WITH SCHIZOPHRENIA 
2.7.1 THE NUMBER OF CHILDREN
Multiple studies have demonstrated that individuals with schizophrenia have 
VLJQL¿FDQWO\ IHZHURɣVSULQJWKDQ LQGLYLGXDOV LQWKHJHQHUDOSRSXODWLRQ(VVHQ
0|OOHU6ODWHUHWDO+DYHUNDPSHWDO.HQGOHU	'LHKO
1DQNR	0RULGDLUD)DQDQDV	%HUWUDQSHWLW1LPJDRQNDUHWDO
6ULQLYDVDQ	3DGPDYDWL1LPJDRQNDU0F*UDWKHWDO+DXNND
HWDO  LQDVWXG\RIDOO LQGLYLGXDOVERUQLQ)LQODQGIURPWRQ
  IRXQGWKDWVXɣHUHGIURPVFKL]RSKUHQLD7KHPHDQQXPEHURI
RɣVSULQJDPRQJWKHPVWRRGDWDPRQJZRPHQDQGDPRQJPHQ,QD
6ZHGLVKSRSXODWLRQEDVHGVWXG\E\6YHQVVRQHWDOIHPDOHDQGPDOHSDWLHQWV
ZLWKVFKL]RSKUHQLDKDGRQDYHUDJHDQGFKLOGUHQUHVSHFWLYHO\
The higher fertility rates among women with schizophrenia have been partly 
explained by women experiencing milder symptoms than men during their 
UHSURGXFWLYH \HDUV .RKOHU HW DO  0HQ ZLWK VFKL]RSKUHQLD DSSHDU WR
experience more negative symptoms, enjoy fewer social networks, and are more 
H[SRVHGWRVRFLDOSUREOHPVDQGLVRODWLRQ7KRUXSHWDO:RPHQ¶VPHQWDO
KHDOWK LQÀXHQFHVWKHLUUHSURGXFWLYHGHFLVLRQV0DMRUHWDODQGIHUWLOLW\
UDWHVPD\EHLQÀXHQFHGE\WKHIDFWWKDWVRPHZRPHQZLWKSV\FKRWLFGLVRUGHUVPD\
KDYHEHHQDGYLVHGDJDLQVWEHFRPLQJSUHJQDQW9LJXHUDHWDO+RZHYHU
LQD'DQLVKSRSXODWLRQEDVHGVWXG\E\/DXUVHQDQG0XQN2OVHQKLJKHU
abortion rates did not explain the lower fertility rates. 
2.7.2 THE ADVERSE PERINATAL HEALTH OUTCOMES OF CHILDREN
6LQFHWKHVPRXQWLQJHYLGHQFHKDVHVWDEOLVKHGDQDVVRFLDWLRQEHWZHHQPDWHUQDO
VFKL]RSKUHQLDDQGDGYHUVHSHULQDWDOKHDOWKRXWFRPHVDPRQJWKHLURɣVSULQJ6REHO
5LHGHUHWDO,QZKDWIROORZV,VXPPDUL]HWKHSRSXODWLRQEDVHGVWXGLHV
DQGPHWDDQDO\VHV UHODWHG WR WKLV WRSLF LQFOXGLQJ RQO\ VWDWLVWLFDOO\ VLJQL¿FDQW
associations.
In a meta-analysis, Sacker et al. (1996) reported that births to women with 
schizophrenia carry an increased risk of a low birthweight and a poor neonatal 
FRQGLWLRQLQWKHRɣVSULQJ,QD'DQLVKSRSXODWLRQEDVHGVWXG\%HQQHGVHQHWDO
%HQQHGVHQHWDOD%HQQHGVHQHWDOEWKHRɣVSULQJRIPRWKHUV
with schizophrenia exhibited an increased risk of preterm delivery [relative risk (RR) 
@EHLQJVPDOOIRUJHVWDWLRQDODJH55KDYLQJDORZELUWKZHLJKW55
DPLQ$SJDUVFRUH55KDYLQJFRQJHQLWDOPDOIRUPDWLRQV55DQG
SRVWQHRQDWDOGHDWK55FRPSDUHGZLWKWKHQHZERUQVRIXQDɣHFWHGPRWKHUV
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,QDGGLWLRQD6ZHGLVKQDWLRQDOSRSXODWLRQEDVHGVWXG\E\1LOVVRQHWDO
UHSRUWHGDQLQFUHDVHGULVNRISUHWHUPGHOLYHU\>RGGVUDWLR25@ORZELUWKZHLJKW
(OR 1.8), being small for gestational age (OR 1.6), stillbirth (OR 2.1), and infant 
death (OR 2.5) among the newborns of women with schizophrenia. These risk 
estimates diminished after controlling for parity, maternal smoking, mother’s age 
and education, the mother’s country of birth, pregnancy-induced hypertensive 
diseases, and cohabiting with the father of the child.  
0RUHRYHUDQ$XVWUDOLDQSRSXODWLRQEDVHGVWXG\-DEOHQVN\HWDOIRXQG
WKDWZRPHQZLWKVFKL]RSKUHQLDZHUHVLJQL¿FDQWO\PRUHOLNHO\WRJLYHELUWKWRLQIDQWV
in the lowest weight or growth population decile (percentage estimated birthweight 
WHQWKSHUFHQWLOH25DVZHOODVLQIDQWVQHHGLQJDQDUFRWLFDQWDJRQLVW25
1.88), and infants with congenital cardiovascular anomalies (OR 2.55) and other 
primarily minor physical abnormalities (OR 2.19). 
,QDQ,VUDHOLSRSXODWLRQEDVHGVWXG\+L]NL\DKXHWDOWKHULVNRIKDYLQJ
DFRQJHQLWDOPDOIRUPDWLRQ25ZHUHVLJQL¿FDQWO\KLJKHUDPRQJRɣVSULQJZLWK
schizophrenia. 
0DWHYRV\DQ¶VPHWDDQDO\VLVIRXQGWKDWQHRQDWHVERUQWRZRPHQZLWK
schizophrenia typically present with intrauterine growth retardation (OR 2.16), 
SUHPDWXULW\25ORZ$SJDUVFRUHV25DQGFRQJHQLWDOGHIHFWV25
+RZHYHUDIWHUDGMXVWLQJIRUPDWHUQDODJHXQKHDOWK\EHKDYLRUVWKHGXUDWLRQ
of antipsychotic treatment, maternal–fetal attachment, and parity, maternal 
schizophrenia continued to predict prematurity. 
&RPSDUDWLYHO\D&DQDGLDQSRSXODWLRQEDVHGVWXG\9LJRGHWDOIRXQGWKDW
infants born to women with schizophrenia carried an increased risk of prematurity 
25DVZHOODVEHLQJHLWKHUVPDOO25RUODUJHIRUJHVWDWLRQDODJH25
7KHVH¿QGLQJVUHPDLQHGVLJQL¿FDQWDIWHUFRQWUROOLQJIRUPDWHUQDOSUHSUHJQDQF\
medical comorbidities, age, socioeconomic status, parity, and infant sex. 
The causes of the abovementioned adverse perinatal health outcomes remain 
unclear. However, possible causative factors include abnormal fetal development 
GXH WR D JHQHWLF SUHGLVSRVLWLRQ WKH HɣHFWV RI DPDWHUQDO GLVRUGHU DQG VWUHVV
concurrent problems such as a sociodemographic disadvantage, poor nutrition, 
DQGDVVRFLDWHGOLIHVW\OHIDFWRUVSRRUDWWHQGDQFHDWDQWHQDWDOFDUHDQGWKHHɣHFWV
RIPHGLFDWLRQ-XGGHWDO
2.7.3 THE MOTHER–INFANT RELATIONSHIP
The postpartum period represents a particularly sensitive period in terms of infant 
development, and the quality of care provided during this time remains critically 
LPSRUWDQWIRUDFKLOG¶VKHDOWKRXWFRPHVODWHULQOLIH*RRGPDQ	*RWOLE:DQ
HWDO6WHLQHWDO6XEVWDQWLDOHYLGHQFHH[LVWVLQGLFDWLQJDQLPSDLUPHQW
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to the mother–infant relationship to varying degrees among mothers with severe 
PHQWDOKHDOWKGLVRUGHUV&RPSDUHGZLWKXQDɣHFWHGPRWKHUVDQGPRWKHUVZLWKRWKHU
mental health disorders, mothers with schizophrenia appear less responsive, more 
self-absorbed, and more withdrawn when playing with and feeding their infants 
1lVOXQGHWDO0F1HLOHWDO3HUVVRQ%OHQQRZHWDO*RRGPDQ
5LRUGDQHWDO:DQHWDO$FFRUGLQJWR*RRGPDQD
less severe disorder, a higher education, a higher IQ, work experience, and the 
presence of a spouse or other relative to help with child care all serve as protective 
factors. Mothers with schizophrenia tend to refrain from verbal communication with 
WKHLULQIDQWV3HUVVRQ%OHQQRZHWDO5LRUGDQHWDO&RPSDUHGZLWK
XQDɣHFWHGPRWKHUVWKHLUVSHHFKLVOHVVLQIDQWIRFXVHGDQGWKH\XVHVLJQL¿FDQWO\
IHZHUVRQJVDQGUK\PHV:DQHWDO$PDUNHGODFNRILQIDQWGLUHFWHGVSHHFK
DPRQJPRWKHUVZLWKVFKL]RSKUHQLDUHÀHFWVWKHLUORZPDWHUQDOVHQVLWLYLW\SHUKDSV
EHFDXVHRIDPLQGLPSDLUPHQWDQGDEOXQWHGDɣHFW$FFRUGLQJWR+HDO\HWDO
PRWKHUVZLWKVFKL]RSKUHQLDFRQVLVWHQWO\GHPRQVWUDWHLPSDLUPHQWUHODWHGWRDɣHFW
recognition and discrimination.
2.7.4 NEUROPSYCHOSOCIAL PROBLEMS AMONG OFFSPRING 
$VLJQL¿FDQWERG\RI ORQJLWXGLQDOUHVHDUFKKDVIROORZHGWKHRɣVSULQJRISDUHQWV
ZLWKVFKL]RSKUHQLD+DPHHGDQG/HZLVUHYLHZHGORQJLWXGLQDOVWXGLHV
that followed children with one or both parents meeting the diagnostic criteria 
for schizophrenia. Such studies suggested that these children show distinct 
developmental patterns characterized by higher rates of neurodevelopmental delays 
VXFKDVPRWRUVNLOOVDQGFRJQLWLYHGH¿FLWV
5HFHQWO\5DQQLQJHWDODQDO\]HGDOO'DQLVKFKLOGUHQERUQDQGOLYLQJ
in Denmark between 1986 and 1996 and their parents. Among children, parental 
schizophrenia correlated with lower grades and lower chances of graduating with 
DSULPDU\HGXFDWLRQ/LQHWDOH[DPLQHGWKHDFDGHPLFSHUIRUPDQFHDPRQJ
the 12-year-old children of mothers diagnosed with schizophrenia or other severe 
mental disorders using a large population-level cohort born in Western Australia. 
,QWKDWVWXG\FKLOGUHQZLWKDɣHFWHGPRWKHUVFDUULHGDQLQFUHDVHGULVNRIVXESDU
academic achievement, leaving such children disadvantaged in the transition to 
secondary school. Similarly, a Swedish population-based study (Jundong et al., 
IRXQGWKDWWKHRɣVSULQJRISDUHQWVZLWKVFKL]RSKUHQLDSHUIRUPHGSRRUHU
RYHUDOOWKDQWKHRɣVSULQJRIXQDɣHFWHGSDUHQWVJHQHWLFIDFWRUVDFFRXQWHGIRUWKH
poorer school preformance among these children. 
)XUWKHUPRUHHDUO\FKLOGKRRGEHKDYLRUDPRQJKLJKULVNRɣVSULQJDSSHDUVWR
correlate with a range of problematic behaviors, including shyness, withdrawal, 
anxiety, depression, aggression, and challenges in social relationships (Jablensky, 
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7DUER[	3RJXH*HLOH+DPHHGDQG/HZLVWKURXJKDUHYLHZ
RIVWXGLHVIROORZHGVXFKRɣVSULQJLQWRDGXOWKRRGDQGH[DPLQHGWKHLUSV\FKLDWULF
GLDJQRVHV)URPWRRIFKLOGUHQDWD IDPLOLDOULVNGHYHORSHGSV\FKRWLF
disorders in adulthood. Many of these children also received other psychiatric 
diagnoses such as mood and anxiety disorders. In a recent Danish population-based 
VWXG\7KRUXSHWDOWKHRɣVSULQJRISDUHQWVZLWKVHYHUHPHQWDOGLVRUGHUV
exhibited an increased IRR for all diagnoses of child and adolescent disorders 
FRPSDUHGWRWKHRɣVSULQJRIXQDɣHFWHGSDUHQWV7KHRɣVSULQJRIPRWKHUVZLWK
VFKL]RSKUHQLDH[KLELWHGDQ,55RIIRUDQ\SV\FKLDWULFGLDJQRVLVDQ,55RI
DPRQJFKLOGUHQWRIDWKHUVZLWKVFKL]RSKUHQLDDQGDQ,55RIIRUWKHRɣVSULQJ
with two parents with schizophrenia. 
2.7.5 THE OUT-OF-HOME OF OFFSPRING 
A psychotic illness does not need to interfere with an individual’s ability to be a 
good parent so long as the childcare needs are met and the home remains safe 
6HHPDQ7KHGLɤFXOWLHVPRWKHUVZLWKVFKL]RSKUHQLDH[KLELWUHODWLQJWR
their children appear to result from multiple factors. These factors include the 
general illness severity, social cognitive impairments, the presence of social stressors 
including chronic social adversity and stigma, and a lack of protective factors 
LQFOXGLQJPLQLPDOVRFLDODQGSDUWQHUVXSSRUW:DQHWDO&RPSDUHGZLWK
mothers experiencing other psychiatric disorders, mothers with schizophrenia tend 
WRH[SHULHQFHPRUHGLɤFXOWLHVUHODWHGWRWKHSUDFWLFDODVSHFWVRIFDUHJLYLQJ$EHOHW
DO/LYLQJZLWKDVLQJOHSDUHQWZLWKDVHYHUHPHQWDOGLVRUGHUUHQGHUVDFKLOG
particularly vulnerable in the absence of the compensating capacities of another 
SDUHQW)DPLO\FRKHVLRQDSSHDUVHVSHFLDOO\GLɤFXOWWRPDLQWDLQZKHQSDUHQWVKDYH
VFKL]RSKUHQLD5DQQLQJHWDO
Children themselves report experiencing child neglect and abuse as well as 
feeling scared or unsafe because of a parent’s psychiatric symptoms and report 
EHFRPLQJWKHFDUHWDNHUVRIWKHLUSDUHQWV'XQFDQ	%URZQLQJ0RWKHUV
with schizophrenia appear more likely to remain under social service supervision 
following discharge from maternity hospitals than mothers in the general population 
.XPDUHWDO6DOPRQHWDO,QDGGLWLRQPRWKHUVZLWKVFKL]RSKUHQLD
are at a high risk of losing—either temporarily or permanently—custody of their 
FKLOGUHQ6HHPDQ
,QDSRSXODWLRQEDVHGVWXG\E\5DQQLQJHWDODSDUHQWDOGLDJQRVLVRI
schizophrenia emerged as a prominent risk factor for children placed outside the 
KRPHFKLOGUHQZLWKDPRWKHUGLDJQRVHGZLWKVFKL]RSKUHQLD,55FKLOGUHQ
with a father diagnosed with schizophrenia: IRR 7.85). Risks were particularly high 
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GXULQJWKHFKLOG¶V¿UVW\HDURIOLIHLQGLFDWLQJDFULWLFDOSHULRGSDUWLFXODUO\IRUWKH
FKLOGUHQRIPRWKHUVZLWKVFKL]RSKUHQLD,55
2.7.6 PSYCHOSOCIAL INTERVENTIONS ON PARENTING AMONG  
WOMEN WITH SCHIZOPHRENIA
Mental health teams can help mothers with schizophrenia by assisting them to 
look after their own health, to self-monitor for signs of relapse, to organize a crisis 
plan if their ability to care for their children becomes temporarily impaired, and to 
provide training on parenting skills and with practical household issues (Seeman, 
6HHPDQ$VLJQL¿FDQWSRUWLRQRIPHQWDOKHDOWKVHUYLFHXVHUVUHSRUW
experiencing mental illness–based discrimination in relation to parenthood. Mental 
health professionals should talk with their patients about this stigma in order to 
LGHQWLI\ZD\VWRKHOS-HɣHU\HWDO$UHYLHZRISDUHQWLQJ LQWHUYHQWLRQV
IRUPRWKHUVZLWKVFKL]RSKUHQLDIRXQGWKDWWKHIROORZLQJSURYHGHɣHFWLYHGLGDFWLF
parenting classes, direct parenting coaching for mothers, parent support groups 
in which parents help one another, and time-limited co-parenting support (Wan 
HWDO6RPH¿QGLQJVVXJJHVWWKDWLQWHUYHQWLRQVVKRXOGIRFXVRQLPSURYLQJ
maternal sensitivity and maternal involvement by teaching practical techniques 
to increase positive maternal responsiveness, infant stimulation, and mutual 
HQMR\PHQW:DQHWDO
The Finnish child welfare system includes family and child protection services 
WKH)LQQLVKFKLOGZHOIDUH ODZZZZ¿QOH[¿)DPLO\VHUYLFHSULPDULO\SURYLGHV
DVVLVWDQFHWRIDPLOLHV,IWKLVLVLQVXɤFLHQWKRZHYHUWKHFKLOGFDQEHSODFHGRXWRI
the home, either voluntarily or involuntarily. Family services typically take the form 
of family home visits, whereby support and guidance occur closer to the family and 
appear more relevant to their everyday lives. During home visits, the family worker 
seeks to strengthen and support parenthood and family life with children through 
discussions, advice, and guidance as well as by doing things together. Through 
discussions, parents are guided to identify factors that both support and endanger 
their own parenting, relationships, social networks and childs’ needs and balanced 
development. Family work is work carried out at home with the goal of not doing 
the work for parents, but to guide the parents’ own activities through counseling 
and discussions and, if necessary, to provide more concrete support for their own 
DFWLYLWLHV$UDQHYD
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2.8. SUMMARY OF THE LITERATURE 
Schizophrenia, a severe and often substantially disabling mental disorder with 
DSUHYDOHQFHRIDSSUR[LPDWHO\SURIRXQGO\DɣHFWVWKHUHSURGXFWLYHKHDOWKRI
women with the disease. Women with schizophrenia carry a high risk for a wide 
range of adverse health outcomes including obesity and diabetes. While the reasons 
for this remain poorly understood, some possible explanations include unhealthy 
OLIHVW\OHV WKHVLGHHɣHFWVRISV\FKRSKDUPDFRORJLFDO WUHDWPHQWVDQGEDUULHUVWR
DFFHVVLQJPHGLFDO WUHDWPHQW UHVXOWLQJ LQ HLWKHU XQGHUGLDJQRVLV RU LQVXɤFLHQW
treatment. The prevalence of smoking and substance misuse are more prevalent 
DPRQJZRPHQZLWKVFKL]RSKUHQLDWKDQDPRQJWKHLUXQDɣHFWHGFRXQWHUSDUWV
Some evidence suggests that induced abortions are more common among 
ZRPHQZLWKVFKL]RSKUHQLDWKDQDPRQJXQDɣHFWHGZRPHQ3UHJQDQWZRPHQZLWK
schizophrenia are more often single and their pregnancies are more often unplanned 
FRPSDUHGWRXQDɣHFWHGZRPHQ7KHQHXURSURWHFWLYHHVWURJHQK\SRWKHVLVVXJJHVWV
that higher estrogen levels during pregnancy may protect vulnerable women from 
psychiatric symptoms, although pregnancy can also worsen the mental health of 
some women with schizophrenia. Women with schizophrenia are at higher risk 
of somatic pregnancy complications including venous thromboembolism, pre-
eclampsiaeclampsia, and gestational diabetes. Mothers-to-be with schizophrenia 
should continue their antipsychotic medication during pregnancy. Polypharmacy, 
KRZHYHUPXVWEHDYRLGHGDOWKRXJKWKHORZHVWHɣHFWLYHGRVHVKRXOGEHSUHVFULEHG
and intensive monitoring should be provided.
Women with schizophrenia exhibit an increased risk of various delivery-related 
health outcomes and interventions including placenta abruptia, the pharmacological 
stimulation of labor, induction of delivery by amniotomy, vaginal-assisted delivery, 
and Cesarean section. Following delivery, the sudden loss of estrogen may increase 
an individual’s psychiatric vulnerability, particularly when compounded by sleep 
deprivation and the psychosocial stress of caring for a newborn. Most psychiatric 
KRVSLWDOL]DWLRQVDPRQJQHZPRWKHUVRFFXUGXULQJWKH¿UVWWZRZHHNVSRVWSDUWXP
The newborns of mothers with schizophrenia appear at higher risk of 
prematurity, a low birthweight, a poor neonatal condition, being either small or large 
for gestational age, having congenital malformations, stillbirth, and infant death. 
The causes of these adverse perinatal health outcomes, however, remain unclear. 
Possible causative factors include abnormal fetal development due to a genetic 
SUHGLVSRVLWLRQWKHHɣHFWVRIPDWHUQDOGLVRUGHUDQGVWUHVVFRQFXUUHQWSUREOHPV
such as a sociodemographic disadvantage, poor nutrition and associated life style 
IDFWRUVSRRUDWWHQGDQFHDWDQWHQDWDOFDUHDQGWKHHɣHFWVRIPHGLFDWLRQ
Morever, mothers with schizophrenia appear more likely to remain under social 
service supervision following discharge from maternity hospitals than mothers in the 
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general population and carry an elevated risk of facing the out-of-home placement 
RIWKHLURɣVSULQJ&KLOGUHQZLWKRQHRUERWKSDUHQWVVXɣHULQJIURPVFKL]RSKUHQLD
H[KLELWDKLJKHUSUHYDOHQFHRIFRJQLWLYHGH¿FLWVDQGSV\FKLDWULFGLVRUGHUV WKDQ
FKLOGUHQZLWKXQDɣHFWHGSDUHQWV
Women with schizophrenia can be helped in many ways. Proactive family planning 
and contraceptive counseling may reduce the rate of inintended pregnancies. During 
pregnancy, interventions aimed at smoking cessation, substance use monitoring 
and treatment interventions, nutrition counseling, and lifestyle interventions remain 
important. Short-term, focused psychotherapy can prove useful in some women 
who experience psychological stress. Following delivery, women with schizophrenia 
VKRXOGUHPDLQRQWKHPDWHUQLW\KRVSLWDOZDUGIRUDVXɤFLHQWDPRXQWRIWLPH7KLV
allows for the complete assessment of the overall health of both the mother and the 
newborn, as well as the opportunity to assess the development of the mother–child 
relationship. In addition, an assessment of the child care competency should be 
performed. The mental health team can help mothers with schizophrenia by assisting 
them to look after their own health, to self-monitor for signs of relapse, to organize 
a crisis plan if their ability to care for their child(ren) becomes temporarily impaired, 
and to provide training in parenting skills and related to practical household issues. 
(ɣHFWLYHSDUHQWLQJLQWHUYHQWLRQVIRUPRWKHUVZLWKVFKL]RSKUHQLDH[LVW
7RGDWHODUJHVFDOHUHVHDUFKUHPDLQVLQVXɤFLHQWWRVKHGOLJKWRQWKHUHODWLRQVKLS
between schizophrenia and induced abortions, as well as on the social and medical 
circumstances associated with induced abortions. Induced abortion also remains 
DVHQVLWLYHDQGKLJKO\FXOWXUHVSHFL¿FUHVHDUFKWRSLF LQÀXHQFHGE\UHOLJLRQDQG
gender equality, as well as socioeconomic circumstances and legislation. Thus, 
¿QGLQJVUHODWHGWRLQGXFHGDERUWLRQFDQEHKLJKO\FRQWH[WVSHFL¿F3RSXODWLRQEDVHG
studies of prenancies and deliveries among women with schizophrenia already exist, 
DOWKRXJKWKH\UHPDLQUHODWLYHO\VFDUFH3UHJQDQF\DQGGHOLYHU\DUHDOVRLQÀXHQFHG
by cultural and socioeconomic factors, as well as by the provision and funding of 
KHDOWKFDUHVHUYLFHV7KHUHIRUHUHVHDUFK¿QGLQJVPD\EHFRQWH[WVSHFL¿FDQGWKH
JHQHUDOL]DELOLW\RI¿QGLQJVDFURVVVHWWLQJVFRXQWULHVDQGWLPHSHULRGVUHPDLQV
unclear. Schizophrenia, however, appears related to an increased risk of the out-of-
KRPHSODFHPHQWRIWKHRɣVSULQJDOWKRXJKYHU\OLWWOHLVNQRZQDERXWDVVRFLDWLRQV
between maternal background variables, the adverse perinatal health outcomes of 
WKHRɣVSULQJDQGRXWRIKRPHSODFHPHQWV

3AIMS OF THE STUDY
This population-wide, register-based follow-up study aimed to investigate the 
UHSURGXFWLYHKHDOWKRIZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHU7R
achieve this aim, this project consisted of four studies, each of which aimed: 
1. To determine the number and incidence of induced abortions among women 
ZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUVWXG\,
2. To investigate pregnancy-related health outcomes and complications among 
ZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUVWXG\,,
3. To assess obstetric and perinatal health outcomes among women with 
VFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUDQGWKHLURɣVSULQJVWXG\,,,
4. To examine the out-of-home placements among children with a biological 
PRWKHUGLDJQRVHGZWLKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUVWXG\,9
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4.1. STUDY DESIGN
This research relied on a nationwide register-based follow-up study. )LJXUH
illustrates the sampling procedure. The Ethics Committee of Helsinki and Uusimaa 
Hospital District approved the study plan, and the National Institute of Health and 
Welfare and the Population Register Center granted permission to use register data. 
4.2 PARTICIPANTS  
4.2.1 WOMEN WITH SCHIZOPHRENIA OR SCHIZOAFFECTIVE DISORDER 
(STUDIES I–IV)
Using the Care Register for Health Care of the National Institute of Health and 
:HOIDUHZHVHOHFWHGDOO)LQQLVKZRPHQERUQEHWZHHQDQGDQGGLDJQRVHG
ZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHULQVSHFLDOL]HGKHDOWKFDUHWKURXJK
'HFHPEHUWKDW LV WKHHQGRI WKH IROORZXSSHULRG'XULQJ WKHVWXG\
period, diagnoses were coded using the ICD, 8th revision (ICD–8) (World Health 
2UJDQL]DWLRQVFKL]RSKUHQLD±±VFKL]RDɣHFWLYHSV\FKRVLV
295.7), ICD, 9th revision (ICD–9) (World Health Organization, 1977) (schizophrenia: 
±±VFKL]RDɣHFWLYHSV\FKRVLVDQG,&'thUHYLVLRQ,&'±
:RUOG+HDOWK2UJDQL]DWLRQVFKL]RSKUHQLD)VFKL]RDɣHFWLYHSV\FKRVLV
),QWRWDOZHLGHQWL¿HGDɣHFWHGZRPHQ$PRQJWKHVHZHUH
GLDJQRVHGZLWKVFKL]RSKUHQLDZHUHGLDJQRVHGZLWKVFKL]RDɣHFWLYH
disorder, and 985 (18.9%) were diagnosed with both disorders (that is, the diagnosis 
FKDQJHGIURPVFKL]RSKUHQLDWRVFKL]RDɣHFWLYHGLVRUGHURUYLFHYHUVDGXULQJWKH
follow-up period).  
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4.2.2 CONTROL WOMEN (STUDIES I–IV)
)RUHDFKDɣHFWHGZRPDQ¿YHDJHDQGSODFHRIELUWK±PDWFKHGFRQWUROZRPHQ
were randomly selected from the Finnish Central Population Register. Each control 
KDGQRWEHHQGLDJQRVHGZLWKVFKL]RSKUHQLDVFKL]RDɣHFWLYHGLVRUGHURUDQ\RWKHU
SV\FKRWLFGLVRUGHU)±WKURXJK'HFHPEHUDOWKRXJKRWKHUPHQWDO
health disorders were allowed. In total, we selected 25,999 control women since 
no controls were found due togiven the rigid matching criteria. 
4.3 REGISTERS
4.3.1 REGISTER ON INDUCED ABORTIONS AND STERILIZATIONS: 
CHARACTERISTICS OF WOMEN AND OUTCOMES RELATED TO INDUCED 
ABORTIONS (STUDY I)
The National Institute of Health and Welfare has maintained the Register on 
,QGXFHG$ERUWLRQVDQG6WHULOL]DWLRQVVLQFHDYDLODEOHHOHFWURQLFDOO\VLQFH
$FFRUGLQJWRDUHFHQWGDWDTXDOLW\VWXG\E\+HLQRHWDOWKHYDOLGLW\RIWKLV
register renders it a solid source for both research and health-monitoring purposes. 
In this study, we collected data on the following variables: maternal age, marital 
status, the number of previous pregnancies and deliveries, the date of an induced 
abortion, the gestational age at the time of an induced abortion, the legal indication 
for the procedure, the contraceptive method used at the time of becoming pregnant, 
and any immediate complications related to the procedure.
4.3.2. MEDICAL BIRTH REGISTER: CHARACTERISTICS OF WOMEN AND THEIR 
OFFSPRING, CONDITIONS RELATED TO OR AGGRAVATED BY PREGNANCY, 
AND PERINATAL HEALTH OUTCOMES OF OFFSPRING (STUDIES I–IV)
Since 1987, the National Institute of Health and Welfare has maintained the Medical 
Birth Register. This register covers all hospital deliveries in Finland and includes 
GDWDRQWKHOLYHELUWKVDQGVWLOOELUWKVRIIHWXVHVZLWKDELUWKZHLJKWRIDWOHDVWJ
or a gestational age of at least 22 weeks, and includes data on mothers. Individual 
data collection starts at the beginning of a pregnancy and ends one week following 
delivery. According to a study on the quality of the data carried out by Gissler et al. 
(1995), most of the register content corresponds well or satisfactorily with hospital 
records.  
In this study, the following variables were collected: gestational birth age 
UHFRUGHGVLQFHVWXGLHV,,DQG,,,WKHQXPEHURIGHOLYHULHVUHFRUGHGVLQFH
VWXGLHV,±,9PDWHUQDODJHDWELUWKUHFRUGHGVLQFHVWXGLHV,,±,9
PDULWDOVWDWXVDWELUWKUHFRUGHGVLQFHVWXGLHV,,DQG,,,VPRNLQJVWDWXVDW
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WKHEHJLQQLQJRIWKHSUHJQDQF\UHFRUGHGVLQFHVWXGLHV,,±,,,VPRNLQJVWDWXV
DIWHUWKH¿UVWWULPHVWHUUHFRUGHGVLQFHVWXG\,,ZHLJKWEHIRUHSUHJQDQF\
UHFRUGHGVLQFHVWXG\,,KHLJKWEHIRUHSUHJQDQF\UHFRUGHGVLQFHVWXG\
,,SDWKRORJLFDORUDOJOXFRVHWROHUDQFHWHVWLQLWLDWLRQRILQVXOLQWUHDWPHQWDQHPLD
antenatal corticosteroid treatment, and other conditions related to or aggravated 
E\WKHSUHJQDQF\DFFRUGLQJWR,&'±UHFRUGHGVLQFHVWXG\,,SUHQDWDO
FDUHUHFRUGHGVLQFHVWXG\,,EUHHFKSUHVHQWDWLRQUHFRUGHGVLQFH
VWXG\,,,LQGXFWLRQRIODERUUHFRUGHGVLQFHVWXG\,,,HSLGXUDODQHVWKHVLD
UHFRUGHGVLQFHVWXG\,,,XVHRIIRUFHSVRUDYDFXXPUHFRUGHGVLQFH
VWXG\,,,DVSK\[LDUHFRUGHGVLQFHVWXG\,,,GHOLYHU\YLD&HVDUHDQVHFWLRQ
UHFRUGHGVLQFHVWXG\,,,GHOLYHU\YLDHOHFWLYH&HVDUHDQVHFWLRQUHFRUGHG
VLQFHVWXG\,,,RWKHUGHOLYHU\UHODWHGGLDJQRVHVUHFRUGHGVLQFHVWXG\
,,,SHULQDWDOGHDWKUHFRUGHGVLQFHVWXG\,,,VH[RIWKHFKLOGUHFRUGHGVLQFH
VWXG\,,,SUHPDWXUHZHHNV¶JHVWDWLRQELUWKUHFRUGHGVLQFHVWXG\
,,,YHU\SUHPDWXUHZHHNV¶JHVWDWLRQELUWKUHFRUGHGVLQFHVWXG\,,,
ELUWKZHLJKWUHFRUGHGVLQFHVWXGLHV,,,DQG,9ORZJELUWKZHLJKW
UHFRUGHGVLQFHVWXGLHV,,,DQG,9YHU\ORZJELUWKZHLJKWUHFRUGHG
VLQFHVWXG\,,,ORZ±PLQSRVWQDWDO$SJDUVFRUHUHFRUGHGVLQFH
VWXGLHV,,,DQG,9YHU\ORZ±PLQSRVWQDWDO$SJDUVFRUHUHFRUGHGVLQFH
VWXG\,,,DVVLVWHGYHQWLODWLRQUHFRUGHGVLQFHVWXG\,,,UHVXVFLWDWLRQ
UHFRUGHGVLQFHVWXG\,,,DQGQHRQDWDOPRQLWRULQJUHFRUGHGVLQFH
study III). 
4.3.3 REGISTER OF CONGENITAL MALFORMATIONS: MAJOR CONGENITAL 
ANOMALIES AND SYNDROMES (STUDIES III AND IV)
The National Institute of Health and Welfare has maintained the Register of 
Congenital Malformations since 1963 (available electronically since 1986). This 
register contains data on congenital, chromosomal, and structural anomalies among 
stillborn and live born infants and fetuses, as well as pregnancy terminations due 
to congenital anomalies. Using the European Surveillance of Congenital Anomalies 
(852&$7FULWHULD(852&$7&HQWUDO5HJLVWU\ LQ WKLVVWXG\ZHRQO\
collected data on major congenital anomalies as well as multiple anomalies and 
syndromes.
4.3.4 THE CHILD WELFARE REGISTER: OUT-OF-HOME PLACEMENTS
Since 1991, the National Institute of Health and Welfare has maintained the 
Child Welfare Register. This registry includes information on all children placed 
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out-of-home by municipal child welfare services. In this study, the following 
variables were collected: the date of the out-of-home placement and the length of 
the out-of-home placement. 
4.4 STATISTICAL ANALYSES
In studies II and III, we focused on singleton pregnancies (to avoid multicollinearity) 
OHDGLQJWRDGHOLYHU\IROORZLQJZKHQWKHPRWKHU¶VVFKL]RSKUHQLDRUVFKL]RDɣHFWLYH
disorder was coded in a specialized healthcare setting (that is, the index day). Study 
IV focussed again on singletons, although children were born either before or after 
WKHLUPRWKHUVZHUHGLDJQRVHGZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHU
In studies I, II, and III, data analysis proceded in two ways. First, only each 
LQGLYLGXDO¶V¿UVWLQGXFHGDERUWLRQRUSUHJQDQF\ZDVLQFOXGHGLQWKHDQDO\VLV6HFRQG
all induced abortions or  pregnancies were included, irrespective of the number 
per individual woman. 
In the bivariate analyses, we used the chi-square (x2) test (studies I, II, III, 
and IV), the Fisher’s exact test (studies II and III), the independent samples t-test 
(studies I, II, III, and IV), the test of relative proportions (study I), the Wilcoxon 
signed-rank test (study I), and the Mann-Whitney U test (IV) where appropriate. 
In study I, we used Cox’s proportional hazards modeling. Risk ratios (RR), hazard 
ULVNUDWLRV+5VDQGRGGVUDWLRV25VZLWKFRQ¿GHQFHLQWHUYDOV&,VDUH
reported. 
We performed both unadjusted and adjusted logistic regression analyses in 
studies II, III, and IV. In study II, maternal age at birth, marital status at birth 
(single vs. married or cohabitating), smoking status at the beginning of a pregnancy 
(yes vs. no), and the number of deliveries served as covariates. In study III, the 
abovementioned variables and the sex of the newborn served as covariates. In study 
IV, the abovementioned variables plus the child’s birth year and a perinatal health 
problem (yes vs. no) served as covariates. In studies II and III, in order to take into 
account the clustering of pregnancies among mothers, logistic regression analysis 
was performed using the generalized estimating equation (GEE) method. Variables 
ZLWKOHVVWKDQZRPHQLQWKHVFKL]RSKUHQLDJURXSLQWKHFRQWUROJURXSRULQERWK
groups) were omitted since such models were considered too unstable. In studies 
II and III, we reported ORs with 95% CIs. In study IV, we reported incidence rate 
UDWLRV,55VZLWK&,V)LQGLQJVZHUHFRQVLGHUHGVLJQL¿FDQWZLWKDS
for the regression model . All analyses were performed using SURVO MM (version 
6366IRU:LQGRZVYHUVLRQDQG6$6YHUVLRQ
46
5 RESULTS
5RESULTS
,QWRWDOZRPHQZLWKschizophrenia or VFKL]RDɣHFWLYHGLVRUGHU and 
7765 (29.9%) controls underwent at least one induced abortion during the follow-
XSSHULRG7KHPHDQDJHRIZRPHQGXULQJWKHLU¿UVWLQGXFHGDERUWLRQVZDV
6'\HDUV@DPRQJDɣHFWHGZRPHQDQG\HDUV6'\HDUVDPRQJ
FRQWUROVSVWXG\,
Following the index day (that is, the day on which the disorder was diagnosed 
in a special healthcare facility), 761 women with schizophrenia and 2472 controls 
JDYHELUWKDWOHDVWRQFH,QWRWDOELUWKVRFFXUUHGDPRQJDɣHFWHGZRPHQ7KLV
VWXG\IRFXVHGRQVLQJOHWRQELUWKVDQGLGHQWL¿HGDWRWDORIVLQJOHWRQ
ELUWKV$PRQJWKHVHZRPHQKDGJLYHQELUWKSULRUWRDVFKL]RSKUHQLDGLDJQRVLV
EXWWKHVHELUWKVQ ZHUHQRWLQFOXGHGLQIXUWKHUDQDO\VHV$PRQJFRQWUROV
analysis was restricted to births occurring after the index day of the case, resulting 
in 4848 births, of which 4683 (96.7%) were singleton births. The mean age of 
ZRPHQDW¿UVWELUWKIROORZLQJGLDJQRVLVZDV\HDUV6'\HDUVDPRQJ
DɣHFWHGZRPHQDQG\HDUV6'\HDUVDPRQJFRQWUROV:KHQDOOELUWKV
IROORZLQJGLDJQRVLVZHUHWDNHQLQWRDFFRXQWWKHPHDQDJHRIDɣHFWHGZRPHQZDV
\HDUV6'\HDUVDQG\HDUV6'\HDUVVWXGLHV,,DQG,,,
DPRQJXQDɣHFWHGZRPHQ
%HWZHHQDQGD WRWDORIFKLOGUHQZHUHERUQWRZRPHQ
with schizophrenia while 14,496 children were born to 6767 control women. The 
PHDQDJHRIWKHZRPHQDWELUWKZDV\HDUV6'\HDUVDPRQJDɣHFWHG
women and 29.5 years (SD ±4.82 years) among controls. From the children born 
WRDɣHFWHGPRWKHUVKDGDWOHDVWRQHDGYHUVHSHULQDWDOKHDOWKRXWFRPH
(that is, prematurity, low birthweight, a low 1-min Apgar score, or a major congenital 
DQRPDO\$PRQJFKLOGUHQERUQWRXQDɣHFWHGZRPHQKDGDWOHDVWRQH
of the abovementioned adverse perinatal health outcomes (study IV).
5.1 INDUCED ABORTIONS IN WOMEN WITH SCHIZOPHRENIA 
OR SCHIZOAFFECTIVE DISORDER (STUDY I)
%HIRUHDGLDJQRVLVZDVFRQ¿UPHG, ZHLGHQWL¿HGFDVHVZLWKDQLQGXFHG
DERUWLRQSHUIROORZXS\HDUVDQGFRQWUROVZLWKDQLQGXFHG
DERUWLRQSHUIROORZXS\HDUV+5&,±)ROORZLQJ
FRQ¿UPLQJWKHGLDJQRVLV,ZHLGHQWL¿HGFDVHVZLWKDQLQGXFHGDERUWLRQ
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SHUIROORZXS\HDUVDQGFRQWUROVZLWKDQLQGXFHGDERUWLRQ
SHUIROORZXS\HDUV+5&,±
,QDGGLWLRQEHIRUHFRQ¿UPLQJDGLDJQRVLVZHLGHQWL¿HGFDVHVZLWKD
ELUWKSHUIROORZXS\HDUVDQGFRQWUROVZLWKDELUWK
SHUIROORZXS\HDUV+5&,±)ROORZLQJWKHGLDJQRVLV, 
ZHLGHQWL¿HGFDVHVZLWKDELUWKSHUIROORZXS\HDUVDQG
FRQWUROVZLWKDELUWKSHUIROORZXS\HDUV+5
&,±
%HIRUHDGLDJQRVLVZDVFRQ¿UPHGWKHSURSRUWLRQRILQGXFHGDERUWLRQVDPRQJ
DOOSUHJQDQFLHVZDVVLJQL¿FDQWO\KLJKHUDPRQJFDVHVWKDQDPRQJFRQWUROV>FDVHV
LQGXFHGDERUWLRQVQ ELUWKVQ DOOSUHJQDQFLHVQ YV
FRQWUROVLQGXFHGDERUWLRQVQ ELUWKVQ DOOSUHJQDQFLHV
Q 55&,±@)ROORZLQJGLDJQRVLVWKHSURSRUWLRQRI
LQGXFHGDERUWLRQVDPRQJDOOSUHJQDQFLHVZDVVLJQL¿FDQWO\KLJKHUDPRQJFDVHVWKDQ
DPRQJFRQWUROV>FDVHVLQGXFHGDERUWLRQVQ ELUWKVQ DOO
SUHJQDQFLHVQ YVFRQWUROVLQGXFHGDERUWLRQVQ ELUWKV
Q DOOSUHJQDQFLHVQ 55&,±@
Turning our attention to all induced abortions among women with schizophrenia 
RUVFKL]RDɣHFWLYHGLVRUGHUWKDWLVFDVHVWKHQXPEHURILQGXFHGDERUWLRQVUDQJHG
IURPRQHWRVHYHQZRPHQKDGRQHDERUWLRQKDGWZR
72 (6.7%) had three, and 38 (3.6%) had four or more induced abortions. Among 
XQDɣHFWHGZRPHQWKDW LV FRQWUROV WKHQXPEHURI LQGXFHGDERUWLRQVUDQJHG
IURPRQHWRWHQLQGLYLGXDOVKDGRQHDERUWLRQKDG
WZRKDGWKUHHDQGKDGIRXURUPRUHLQGXFHGDERUWLRQV
Turning to induced abortions performed following diagnosis, among women with 
VFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUWKDWLVFDVHVLQGLYLGXDOV
had one abortion, 236 (22.1%) had two, 72 (6.7%) had three, and 39 (3.6%) had 
IRXURUPRUHLQGXFHGDERUWLRQV$PRQJXQDɣHFWHGZRPHQWKDWLVFRQWUROV
KDGRQHDERUWLRQKDGWZRKDGWKUHHDQG
had four or more induced abortions. The number of induced abortions did not 
VLJQL¿FDQWO\GLɣHUEHWZHHQJURXSVFDVHVPHGLDQYVFRQWUROVPHGLDQS 16
7DEOHsummarizes the comparisons between cases and controls in relation 
WRWKHLU¿UVWLQGXFHGDERUWLRQV&DVHVZHUHVLJQL¿FDQWO\\RXQJHUDQGPRUHOLNHO\WR
be single compared with controls. A medical indication for an induced abortion in 
WKHSUHJQDQWZRPDQZDVVLJQL¿FDQWO\PRUHSUHYDOHQWZKLOHDPHGLFDOLQGLFDWLRQ
LQ WKH IHWXVZDV VLJQL¿FDQWO\ OHVV FRPPRQDPRQJFDVHV WKDQDPRQJFRQWUROV
,QGXFHGDERUWLRQVDWRUPRUHJHVWDWLRQDOZHHNVZHUHVLJQL¿FDQWO\PRUHSUHYDOHQW
DPRQJFDVHVWKDQDPRQJFRQWUROV<HWLQGXFHGDERUWLRQVDWRUPRUHJHVWDWLRQDO
ZHHNVZHUHVLJQL¿FDQWO\PRUHSUHYDOHQWDPRQJFRQWUROVWKDQDPRQJFDVHV1R
FRQWUDFHSWLYHXVHZDVVLJQL¿FDQWO\PRUHFRPPRQDPRQJFDVHVWKDQDPRQJFRQWUROV
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:HIRXQGQRVWDWLVWLFDOO\VLJQL¿FDQWGLɣHUHQFHV LQWKHLPPHGLDWHFRPSOLFDWLRQV
associated with induced abortions.
7DEOH presents the comparisons between cases and controls related to all 
LQGXFHGDERUWLRQV&DVHVZHUHVLJQL¿FDQWO\\RXQJHUDQGPRUHRIWHQVLQJOHFRPSDUHG
ZLWKFRQWUROV0HGLFDOLQGLFDWLRQVLQWKHSUHJQDQWZRPHQZHUHVLJQL¿FDQWO\PRUH
prevalent while social indications as well as medical indications related to the 
IHWXVZHUHVLJQL¿FDQWO\OHVVSUHYDOHQWDPRQJFDVHVWKDQDPRQJFRQWUROV,QGXFHG
DERUWLRQVDWRUPRUHJHVWDWLRQDOZHHNVZHUHVLJQL¿FDQWO\PRUHSUHYDOHQWDPRQJ
FDVHVWKDQDPRQJFRQWUROV1RFRQWUDFHSWLYHXVHZDVVLJQL¿FDQWO\PRUHFRPPRQ
among cases than among controls. Controls experienced at least one complication 
IURPDQLQGXFHGDERUWLRQVLJQL¿FDQWO\PRUHWKDQFDVHV
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Table 4. Comparison of women with schizophrenia or schizoaffective disorder (SZH) with their unaffected 
counterparts (CO) related to ﬁrst induced abortions.
Variable SZH(n = 1069) 
CO
 (n = 5503) p
Single, n (%) 907 (84.8) 4125 (75.0) <0.001a
Married or cohabiting, n (%) 114 (10.7) 1067 (19.4) <0.001a
Divorced, separated, or widowed, n (%) 46 (4.3) 294 (5.3) NSa
Age, mean (SD) 23.5 (5.52) 24.9 (6.73) <0.001c
Indication for an induced abortion
Social, n (%) 1005 (94.0) 5195 (94.4) NSd
Medical due to the mother, n (%) 22 (2.1) 20 (0.4) <0.001d
Medical due to the fetus, n (%) 14 (1.3) 173 (3.1) 0.001d
Ethical, n (%) 0 (0.0) 3 (0.1) NSd
Gestational age at the time of an induced abortion
12+ weeks, n (%) 164 (15.3) 703 (12.8) 0.02a
20+ weeks, n (%) 5 (0.5) 71 (1.3) 0.02b
Contraceptive method used at the time of conception
None, n (%) 496 (46.4) 2010 (36.5) <0.001a
Condom, n (%) 441 (41.3) 2677 (48.6) <0.001a
Intra-uterine device, n (%) 16 (1.5) 84 (1.5) NSa
Morning-after pill, n (%) 11 (1.0) 37 (0.7) NSa
Oral contraceptive, n (%) 0 (0.0) 16 (0.3) NSb
Complications
None, n (%) 1022 (95.6) 5185 (94.2) NSa
At least one complication, n (%) 17 (1.6) 133 (2.4) NSa
Incomplete abortion, n (%) 13 (1.2) 84 (1.5) NSa
Cervical rupture, n (%) 0 (0.0) 7 (0.1) NSb
Postoperative infection, n (%) 0 (0.0) 2 (0.04) NSb
Other complications, n (%) 4 (0.4) 40 (0.7) NSb
Abbreviations: NS, not statistically signiﬁcant; SD, standard deviation
The chi-square (x2) test,a the Fisher’s exact test,b the independent samples t-test,c and the test of 
relative proportionsd were used in the analyses.
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Table 5. Comparison of women with schizophrenia or schizoaffective disorder (SZH) with their unaffected 
counterparts (CO) in terms of all induced abortions.
Variable SZH(n = 1587) 
CO
(n = 7765) p
Single, n (%) 1282 (80.8) 5578 (71.8) <0.001a
Married or cohabiting, n (%) 187 (11.8) 1583 (20.4) <0.001a
Divorced, separated, or widowed, n (%) 114 (7.2) 575 (7.4) NSa
Age, mean (SD) 24.8 (5.83) 26.2 (6.90) <0.001c
Indication for an induced abortion
Social, n (%) 1474 (92.9) 7350 (94.7) 0.005d
Medical due to the mother, n (%) 32 (2.0) 27 (0.3) <0.001d
Medical due to the fetus, n (%) 21 (1.3) 215 (2.8) <0.001d
Ethical, n (%) 1 (0.1) 4 (0.1) NSd
Gestational age at the time of an induced abortion
12+ weeks, n (%) 247 (15.6) 950 (12.3) <0.001a
20+ weeks, n (%) 9 (0.6) 83 (1.1) NSa
Contraceptive method used at the time of conception
None, n (%) 734 (46.3) 2728 (35.1) <0.001a
Condom, n (%) 624 (39.3) 3712 (47.8) <0.001a
Intra-uterine device, n (%) 28 (1.8) 115 (1.5) NSa
Morning-after pill, n (%) 13 (0.8) 88 (1.1) NSa
Oral contraceptive, n (%) 33 (0.2) 35 (0.5) NSa
Complications
None, n (%) 1515 (95.5) 7278 (93.7) 0.004a
At least one complication, n (%) 26 (1.6) 205 (2.6) 0.04a
Incomplete abortion, n (%) 19 (1.2) 136 (1.8) NSa
Cervical rupture, n (%) 0 (0.0) 13 (0.2) NSb
Postoperative infection, n (%) 0 (0.0) 4 (0.05) NSb
Other complications, n (%) 7 (0.4) 54 (0.7) NSa
Abbreviations: NS, not statistically signiﬁcant; SD, standard deviation.
The chi-square (x2) testa, the Fisher’s exact testb, the independent samples t-test,c and the test of 
relative proportionsd were used in the analyses.
5.2 PREGNANCY IN WOMEN WITH SCHIZOPHRENIA OR 
SCHIZOAFFECTIVE DISORDER (STUDY II)
$IWHUWKHLQGH[GD\WKDWLVWKHGD\RQZKLFKDGLVRUGHUZDVGLDJQRVHGDɣHFWHG
ZRPHQFDVHVDQGXQDɣHFWHGZRPHQFRQWUROVJDYHELUWKDWOHDVWRQFH,Q
WRWDOVLQJOHWRQELUWKVRFFXUUHGDPRQJFDVHVDPRQJWKRVHUHSUHVHQWHG
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WKH¿UVWVLQJOHWRQELUWKIROORZLQJDGLDJQRVLV$VPDQ\DVZRPHQJDYHELUWK
SULRUWRDGLDJQRVLVEXWWKHVHELUWKVQ ZHUHH[FOXGHGIURPDQDO\VLV$PRQJ
XQDɣHFWHGZRPHQRUFRQWUROVDQDO\VLVZDVUHVWULFWHGWRELUWKVWKDWRFFXUUHGDIWHU
the index day of the matched case, resulting in 4683 singleton births. Among these 
ELUWKVUHSUHVHQWHGZRPHQ¶V¿UVWELUWKV
:KHQDQDO\]LQJ¿UVWSUHJQDQFLHVDIWHUDGLDJQRVLVFDVHVZHUHVLJQL¿FDQWO\ROGHU
ZHUHPRUHRIWHQVLQJOHDWWKHHQGRIWKHSUHJQDQF\KDGDVLJQL¿FDQWO\KLJKHUERG\
PDVVLQGH[%0,EHIRUHSUHJQDQF\VPRNHGVLJQL¿FDQWO\PRUHRIWHQERWKDWWKH
EHJLQQLQJRIWKHSUHJQDQF\DQGDIWHUWKH¿UVWWULPHVWHUZKHQFRPSDUHGWRFRQWUROV
(7DEOH). Pregnancy-related complications and disorders among cases more often 
involved a pathological oral glucose tolerance test, the initiation of insulin, anemia, 
premature contractions, rapid fetal growth, and a suspected fetal injury due to 
alcohol or drug misuse compared to controls. In addition, prenatal care was more 
intensive among cases than among controls.
Turning to the analysis of all pregnancies after a diagnosis, cases were more often 
VLQJOHDWWKHHQGRIWKHSUHJQDQF\SUHVHQWHGZLWKDVLJQL¿FDQWO\KLJKHU%0,EHIRUH
SUHJQDQF\VPRNHGVLJQL¿FDQWO\PRUHRIWHQERWKDWWKHEHJLQQLQJRIWKHSUHJQDQF\
DQGIROORZLQJWKH¿UVWWULPHVWHUFRPSDUHGWRFRQWUROV7DEOH&DVHVVLJQL¿FDQWO\
more often experienced pregnancy-related complications and disorders, including a 
pathological oral glucose tolerance test, the initiation of insulin, anemia, exhaustion, 
and a suspected fetal injury due to alcohol or drug misuse compared to controls. 
Unsurprisngly, prenatal care among cases was more intensive than that among 
controls.
$PRQJ ¿UVW SUHJQDQFLHV IROORZLQJ D diagnosis, the risk of a pathological 
JOXFRVH WROHUDQFH WHVW ZDV WZRIROG 25   &, ±PRUH WKDQ
WZRIROGIRUDQHPLD25&,±DQGDOPRVWWZRIROGIRUWKHULVN
RIKRVSLWDOL]DWLRQ25&,±$IWHUDGMXVWLQJIRUPDWHUQDODJHDW
birth, marital status, smoking status, and the number of total deliveries, the risk of 
a pathological oral glucose tolerance test (OR 1.75, 95% CI 1.24–4.46), premature 
contractions (OR 2.42, 95% CI 1.31–4.49), and hospitalization (OR 2.12, 95% CI 
±DOOUHPDLQHGVLJQL¿FDQWO\KLJKHU
Among all pregnancies following a diagnosis, the risk of a pathological glucose 
WROHUDQFH WHVW 25&,±DVZHOODV WKH ULVNRIDQHPLD 25
&,±DQGKRVSLWDOL]DWLRQ25&,±ZHUH
DOOVLJQL¿FDQWO\KLJKHU$IWHUDGMXVWLQJIRUPDWHUQDODJHDWELUWKPDULWDOVWDWXV
smoking status, and the number of total deliveries, the risk of a pathological oral 
glucose tolerance test (OR 1.66, 95% CI 1.27–2.17), initiating insulin (OR 1.84, 95% 
&,±UDSLGIHWDOJURZWK25&,±DQGKRVSLWDOL]DWLRQ
25&,±UHPDLQHGVLJQL¿FDQWO\KLJKHU
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Table 6. Health and social outcomes, risk factors, pregnancy-related complications and disorders, and 
prenatal care during the ﬁrst pregnancy among women with schizophrenia or schizoaffective disorder 
(SZH) and their unaffected counterparts (CO). 
Variable SZH (n = 753) 
CO
(n = 2434) p
Age at birth, mean (SD) 30.1 (5.19) 29.2 (4.28) <0.001c
Cohabiting or married at the end of the pregnancy, n (%) 540 (71.7) 2138 (87.8) <0.001a
Smoking at the beginning of the pregnancy, n (%) 274 (36.4) 339 (13.9) <0.001a
Smoking after the ﬁrst trimester of the pregnancy, n (%) 243 (33.0) 260 (10.9) <0.001a
BMI before pregnancy, mean (SD) 25.8 (5.21) 24.5 (4.60) <0.001c
Gestational age*, mean (SD) 10.4 (4.94) 9.3 (2.71) <0.001c
Pregnancy-related complications and disorders
Pathological oral glucose tolerance test, n (%) 75 (10.2) 115 (4.8) <0.001a
Initiation of insulin, n (%) 17 (2.3) 27 (1.1) 0.02a
Anemia, n (%) 12 (1.6) 15 (0.6) 0.001a
Antenatal corticosteroid treatment, n (%) 8 (1.1) 19 (0.8) NSa
Premature contractions, n (%) 17 (2.0) 30 (1.3) 0.04a
Hypertension, n (%) 15 (2.0) 33 (1.4) NSa
Suspected fetal injury due to alcohol or drug use, n (%) 9 (2.4) 1 (0.04) <0.001b
Rapid fetal growth, n (%) 8 (1.1) 8 (0.3) 0.01a
Slow fetal growth, n (%) 7 (0.9) 12 (0.5) NSa
Fear of childbirth, n (%) 6 (0.8) 12 (0.5) NSb
Pre-eclampsia, n (%) 6 (0.8) 26 (1.1) NSb
Premature rupture of membrane, n (%) 4 (0.5) 21 (0.9) NSb
Hepatogestosis, n (%) 3 (0.4) 8 (0.3) NSb
Oligohydramnios, n (%) 2 (0.1) 12 (0.5) NSb
Any vein complication, n (%) 2 (0.1) 1 (0.04) NSb
Exhaustion, n (%) 2 (0.2) 2 (0.1) NSb
Hyperemesis gravidarum, n (%) 1 (0.1) 2 (0.1) NSb
Urogenital infection, n (%) 1 (0.1) 2 (0.1) NSb
Symphyseolysis, n (%) 1 (0.1) 1 (0.04) NSb
Prenatal care
Number of visits to a maternity clinic, mean (SD) 17.4 (6.90) 16.8 (5.52) 0.005c
Number of outpatient hospital visits, mean (SD) 4.2 (3.12) 2.9 (2.79) <0.001c
One or more hospitalizations, n (%) 235 (31.2) 464 (19.1) <0.001a
Abbreviations: SD, standard deviation; BMI, body mass index; NS, not statistically signiﬁcant. 
*Indicates a measurement at the time of the ﬁrst visit to a maternity clinic.
The chi-square (x2) test,a the Fisher’s exact test and the independent samples t-testc were used to 
compare groups in the analyses.
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Table 7. Health and social outcomes, risk factors, pregnancy-related complications and disorders, and 
prenatal care during all pregnancies among women with schizophrenia or schizoaffective disorder (SZH) 
and their unaffected counterparts (CO). 
Variable SZH (n = 1162) 
CO
(n = 4683) p
Age at birth, mean (SD) 30.7 (4.88) 30.4 (4.51) NSc
Cohabiting or married at the end of the pregnancy, n (%) 895 (77.0) 4252 (90.8) <0.001a
Smoking at the beginning of the pregnancy, n (%) 408 (35.1) 568 (12.1) <0.001a
Smoking after the ﬁrst trimester of the pregnancy, n (%) 360 (31.6) 450 (9.8) <0.001a
BMI before the pregnancy, mean (SD) 26.4 (5.69) 24.8 (4.80) <0.001c
Gestational age*, mean (SD) 10.2 (4.60) 9.4 (2.73) <0.001c
Pregnancy-related complications and disorders
Pathological oral glucose tolerance test, n (%) 132 (11.6) 290 (6.3) <0.001a
Initiation of insulin, n (%) 35 (3.1) 69 (1.5) <0.001a
Anemia, n (%) 22 (1.9) 44 (1.0) 0.006a
Antenatal corticosteroid treatment, n (%) 11 (1.0) 34 (0.7) NSa
Premature contractions, n (%) 24 (2.1) 78 (1.7) NSa
Hypertension, n (%) 18 (1.6) 57 (1.2) NSa
Suspected fetal injury due to alcohol or drug use, n (%) 12 (1.1) 2 (0.04) <0.001a
Rapid fetal growth, n (%) 11 (1.0) 23 (0.5) NSa
Slow fetal growth, n (%) 11 (1.0) 24 (0.5) NSa
Fear of childbirth, n (%) 9 (0.8) 34 (0.7) NSa
Pre-eclampsia, n (%) 7 (0.6) 47 (1.0) NSa
Premature rupture of the membrane, n (%) 5 (0.4) 34 (0.7) NSb
Hepatogestosis, n (%) 6 (0.5) 23 (0.5) NSb
Oligohydramnios, n (%) 2 (0.2) 16 (0.3) NSb
Any vein complication, n (%) 3 (0.3) 5 (0.1) NSb
Exhaustion, n (%) 7 (0.6) 7 (0.2) 0.005a
Hyperemesis gravidarum, n (%) 2 (0.2) 2 (0.04) NSb
Urogenital infection, n (%) 2 (0.2) 6 (0.1) NSb
Symphyseolysis, n (%) 2 (0.2) 3 (0.06) NSb
Prenatal care
Number of visits to a maternity clinic, mean (SD) 17.3 (6.79) 16.5 (5.51) <0.001c
Number of hospital outpatient visits, mean (SD) 4.1 (3.19) 2.9 (2.79) <0.001c
One or more hospitalizations, n (%) 332 (28.6) 809 (17.3) <0.001a
Abbreviations: SD, standard deviation; BMI, body mass index; NS, not statistically signiﬁcant. 
*Indicates that the measurement took place at the time of the ﬁrst visit to a maternity clinic.
The chi-square (x2) the Fisher’s exact test,b and the independent samples t-testc were used to compare 
the groups in the analyses.
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5.3 OBSTETRIC COMPLICATIONS RELATED TO SCHIZOPHRENIA 
OR SCHIZOAFFECTIVE DISORDER (STUDY III)
'LɣHUHQFHVHPHUJHGZKHQFRPSDULQJGHOLYHU\PHWKRGV$PRQJ¿UVWGHOLYHULHVERWK
WKHLQGXFWLRQRIODERUDQGHOHFWLYH&HVDUHDQVHFWLRQZHUHVLJQL¿FDQWO\PRUHFRPPRQ
among cases than among controls (7DEOH). Among all deliveries, the induction 
RIODERU&HVDUHDQVHFWLRQDQGDQHOHFWLYH&HVDUHDQVHFWLRQZHUHDOOVLJQL¿FDQWO\
more common among cases than controls (7DEOH). 
:HIRXQGQRVWDWLVWLFDOO\VLJQL¿FDQWGLɣHUHQFHVEHWZHHQJURXSVZLWKUHJDUGV
WRGHOLYHU\UHODWHG,&'GLDJQRVHV7DEOHV	). 
The details regarding the comparison of risks of obstetric complications among 
cases, with controls serving as the reference group, appear in original article for study 
,,,VHH7DEOHVSHFL¿FDOO\$PRQJ¿UVWGHOLYHULHVWKHULVNRILQGXFLQJODERUZDV
DSSUR[LPDWHO\IROG25&,±DPRQJFDVHV$IWHUDGMXVWLQJ
for maternal age, marital status, the number of births, and smoking status at the 
beginning of the pregnancy (that is, adjusted model 1), the risk remained 1.3-fold (OR 
&,±$IWHUIXUWKHUDGMXVWLQJIRUWKHVH[RIWKHQHZERUQDGMXVWHG
PRGHOWKHULVNDJDLQUHPDLQHGIROG25&,±7XUQLQJWR
all deliveries, the risk of the induction of labor (OR 1.42, 95% CI 1.21–1.67), delivery 
E\&HVDUHDQVHFWLRQ25&,±DQGGHOLYHU\E\HOHFWLYH&HVDUHDQ
section (OR 1.41, 95% CI 1.14–1.76) were all approximately 1.4-fold among cases. In 
WKHDGMXVWHGPRGHOVDOORIWKHDERYHPHQWLRQHGGLɣHUHQFHVUHPDLQHGVWDWLVWLFDOO\
VLJQL¿FDQWLQGXFWLRQRIODERUDGMXVWHGPRGHO25&,±WKH
DGMXVWHGPRGHO25&,±&HVDUHDQGHOLYHU\DGMXVWHGPRGHO
25&,±DGMXVWHGPRGHO25&,±HOHFWLYH
&HVDUHDQVHFWLRQDGMXVWHGPRGHO25&,±DGMXVWHGPRGHO
25&,±
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Table 8. Comparison of women with schizophrenia or schizoaffective disorder (SZH) with their unaffected 
counterparts (CO) in terms of the ﬁrst deliveries.
Variable
    SZH  
  (n = 753) 
CO
 (n = 2434)
p
Delivery by Cesarean section, n (%) 57 (7.6) 140 (5.8) NSa
Asphyxia, n (%) 37 (5.2) 142 (6.1) NSa
Breech presentation, n (%) 28 (3.9) 91 (3.9) NSa
Induction of labor, n (%) 151 (21.2) 396 (16.9) 0.03a
Epidural anesthesia, n (%) 296 (41.6) 1029 (43.9) NSa
Use of forceps or vacuum, n (%) 74 (2.3) 262 (8.2) NSa
Delivery by elective Cesarean section, n (%) 76 (10.7) 179 (7.6) 0.02a
Delivery-related ICD-10 diagnoses, n (%)
Fetal distress 32 (8.6) 97 (9.3) NSa
Maternal distress 6 (1.6) 19 (1.8) NSb
Rupture of perineum 0 (0.0) 3 (0.3) NSb
Precipitate labor 0 (0.0) 1 (0.1) NSb
Prolonged labor 17 (4.6) 32 (3.1) NSa
Umbilical cord complications 0 (0.0) 0 (0.0) NSb
Postpartum hemorrhage 6 (1.6) 27 (2.6) NSb
Puerperal sepsis 0 (0.0) 3 (0.3) NSb
Other puerperal infections 0 (0.0) 2 (0.2) NSb
Puerperal venous complications 0 (0.0) 0 (0.0) NSb
Obstetric embolism 0 (0.0) 0 (0.0) NSb
Puerperal psychosis 0 (0.0) 0 (0.0) NSb
Puerperal depression 1 (0.3) 0 (0.0) NSb
Perinatal health outcomes of the offspring
Perinatal death, n (%) 3 (0.4) 10 (0.4) NS
Gestational age, mean (SD) 39.1 (2.26) 39.4 (1.95) 0.002c
Premature birth, n (%) 56 (7.4) 109 (4.5) 0.003a
Very premature birth, n (%) 6 (0.8) 12 (0.5) 0.003b
Birthweight, mean (SD) 3401 (625) 3488 (561) 0.001c
Low birthweight, n (%) 34 (4.5) 70 (2.9) 0.05a
Very low birthweight, n (%) 10 (1.3) 22 (0.9) 0.05a
Low 1-min Apgar score, n (%) 46 (6.1) 116 (4.8) NSa
Very low 1-min Apgar score, n (%) 13 (1.7) 34 (1.4) NSa
Assisted ventilation, n (%) 11 (1.5) 24 (1.0) NSa
Resuscitation, n (%) 14 (2.0) 17 (0.7) 0.004a
Neonatal monitoring, n (%) 159 (22.3) 44 (10.4) <0.001a
Abbreviations: NS, not statistically signiﬁcant; SD, standard deviation.
The chi-square (x2) test,a the Fisher’s exact test,b and the independent samples t-testc were used in the 
analyses.
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Table 9. Comparison of women with schizophrenia or schizoaffective disorder (SZH) with their unaffected 
counterparts (CO) in terms of all deliveries.
Variable SZH(n = 753) 
CO
(n = 2434) p
Delivery by Cesarean section, n (%) 75 (6.5) 219 (4.7) 0.01a
Asphyxia, n (%) 46 (4.1) 176 (3.8) NSa
Breech presentation, n (%) 35 (3.1) 132 (2.9) NSa
Induction of labor, n (%) 244 (21.9) 753 (16.5) <0.001a
Epidural anesthesia, n (%) 390 (34.9) 1531 (33.5) NSa
Use of forceps or vacuum, n (%) 85 (8.2) 317 (7.3) NSa
Delivery by elective Cesarean sectionb, n (%)   121 (10.4) 355 (7.6)   0.002a
Delivery-related ICD-10 diagnoses, n (%)
Fetal distress 42 (6.8) 134 (5.8) NSa
Maternal distress 9 (1.4) 24 (1.0) NSa
Rupture of perineum 0 (0) 10 (0.4) NSb
Precipitate labor 0 (0.0) 1 (0.0) NSb
Prolonged labor 18 (2.9) 45 (1.9) NSa
Umbilical cord complications 0 (0.0) 0 (0.0) NSb
Postpartum hemorrhage 11 (1.8) 53 (2.3) NSa
Puerperal sepsis 0 (0.0) 3 (0.1) NSb
Other puerperal infections 0 (0.0) 4 (0.2) NSb
Puerperal venous complications 0 (0.0) 1 (0.0) NSb
Obstetric embolism 0 (0.0) 0 (0.0) NSb
Puerperal psychosis 1 (0.2) 0 (0.0) NSb
Puerperal depression 1 (0.2) 0 (0.0) NSb
Perinatal health outcomes of the offspring
Perinatal death, n (%) 5 (0.4) 16 (0.3) NSb
Gestational age, mean (SD) 39.1 (2.22) 39.4 (1.77) <0.001c
Premature birth, n (%) 74 (6.4) 184 (3.9) <0.001a
Very premature birth, n (%) 10 (0.9) 14 (0.3) <0.001a
Birthweight, mean (SD) 3474 (646) 3560 (541) <0.001c
Low birthweight, n (%) 44 (3.8) 106 (2.3) 0.001a
Very low birthweight, n (%) 16 (1.4) 32 (0.7) 0.001a
Low 1-min Apgar score, n (%) 65 (5.6) 165 (3.5) 0.001a
Very low 1-min Apgar score, n (%) 20 (1.7) 51 (1.1) 0.001a
Assisted ventilation, n (%) 18 (1.6) 36 (0.8) 0.01a
Resuscitation, n (%) 19 (1.7) 24 (0.5) <0.001a
Neonatal monitoring, n (%) 222 (19.9) 413 (9.0) <0.001a
Abbreviations: NS, not statistically signiﬁcant; SD, standard deviation.
The chi-square (x2) test,a the Fisher’s exact test,b and the independent samples t-testc were used in 
the analyses.
57
5.4 PERINATAL PROBLEMS AMONG CHILDREN WITH A 
MOTHER WITH SCHIZOPHRENIA OR SCHIZOAFFECTIVE 
DISORDER (STUDY III)
)XUWKHUH[DPLQLQJWKH¿UVWGHOLYHU\IROORZLQJDGLDJQRVLVWKHJHVWDWLRQDODJHDQG
ELUWKZHLJKWRI WKHRɣVSULQJRIFDVHVZHUHVLJQL¿FDQWO\ ORZHU WKDQ WKRVHRI WKH
RɣVSULQJRI FRQWUROV VHH7DEOHabove). Additionally, premature birth, very 
premature birth, a low birthweight, a very low birthweight, resuscitation, and 
QHRQDWDOPRQLWRULQJZHUHVLJQL¿FDQWO\PRUHFRPPRQDPRQJWKHRɣVSULQJRIFDVHV
WKDQDPRQJWKHRɣVSULQJRIFRQWUROV
Turning to all deliveries (see 7DEOHabove), we found the same statistically 
VLJQL¿FDQWGLɣHUHQFHVDV¿UVWELUWKVDVZHOODVDORZDQGYHU\ORZPLQ
$SJDUVFRUHDQGDVVLVWHGYHQWLODWLRQPRUHFRPPRQO\RFFXUUHGDPRQJWKHRɣVSULQJ
RIFDVHVWKDQDPRQJWKHRɣVSULQJRIFRQWUROV
5.4.1 ASSOCIATIONS
7KHDVVRFLDWLRQVEHWZHHQPDWHUQDOVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUDQG
QHJDWLYHSHULQDWDOKHDOWKRXWFRPHVDPRQJWKHLURɣVSULQJDSSHDULQ7DEOHwithin 
WKHRULJLQDODUWLFOHIRUVWXG\,,,. 
$PRQJ¿UVWGHOLYHULHVWKHULVNRISUHPDWXUHELUWK25&,±
DORZELUWKZHLJKWJ25&,±ORZPLQ$SJDUVFRUH
25&,±UHVXVFLWDWLRQ25&,±DQG
QHRQDWDOPRQLWRULQJ25&,±ZHUHVLJQL¿FDQWO\KLJKHUDPRQJ
cases compared to controls. In the adjusted models (adjusted model 1in which 
maternal age, marital status, number of deliveries, smoking status at the beginning 
RISUHJQDQF\VHUYHGDVFRYDULDWHVDGMXVWHGPRGHOLQZKLFKWKHVH[RIWKHQHZERUQ
was added to the above variables all served as covariates), only the risk of premature 
ELUWKDGMXVWHGPRGHO25&,±DGMXVWHGPRGHO25
&,±DQGQHRQDWDOPRQLWRULQJDGMXVWHGPRGHO25&,
±DGMXVWHGPRGHO25&,±UHPDLQHGVLJQL¿FDQWO\
higher for cases compared to controls.
Among all deliveries, the risk of premature birth (OR 1.77, 95% CI 1.36–2.31), low 
ELUWKZHLJKWJ25&,±YHU\ORZELUWKZHLJKWJ
25&,±DORZPLQ$SJDUVFRUH25&,±
2.12), assisted ventilation (OR 2.15, 95% CI 1.23–3.76), resuscitation (OR 3.23, 
95% CI 1.76–5.91), and neonatal monitoring (OR 2.44, 95% CI 1.75–2.57) were 
VLJQL¿FDQWO\KLJKHUDPRQJFDVHVFRPSDUHGWRFRQWUROV,QWKHDGMXVWHGPRGHOV
WKHULVNRISUHPDWXUHELUWKDGMXVWHGPRGHO25&,±DGMXVWHG
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PRGHO25&,±ORZELUWKZHLJKWJDGMXVWHGPRGHO
25&,±DGMXVWHGPRGHO25&,±ORZPLQ
$SJDUVFRUHDGMXVWHGPRGHO25&,±DGMXVWHGPRGHO
25&,±UHVXVFLWDWLRQDGMXVWHGPRGHO25&,
±DGMXVWHGPRGHO25&,±DQGQHRQDWDOPRQLWRULQJ
DGMXVWHGPRGHO25&,±DGMXVWHGPRGHO25
&,±UHPDLQHGVLJQL¿FDQWO\KLJKHUDPRQJFDVHVFRPSDUHGWRFRQWUROV
5.4.2 MAJOR CONGENITAL ANOMALIES
$PRQJ¿UVWGHOLYHULHVSUHYDOHQFHRIPDMRUDQRPDOLHVGLGQRWVLJQL¿FDQWO\GLɣHU
EHWZHHQ JURXSV >RɣVSULQJ RI FDVHV YV RɣVSULQJ RI FRQWUROV   YV 
S 16@,QWHUPVRIGLɣHUHQWW\SHVRIFRQJHQLWDODQRPDOLHVV\QGURPHV
PRUHIUHTXHQWO\RFFXUHGDPRQJWKHRɣVSULQJRIFDVHVWKDQDPRQJWKHRɣVSULQJ
RIFRQWUROV>RɣVSULQJRIFDVHVYVRɣVSULQJRIFRQWUROVYVS
 @DOWKRXJKQRVWDWLVWLFDOO\VLJQL¿FDQWJURXSGLɣHUHQFHZDVREVHUYHGIRU
GHOLYHULHVLQYROYLQJPXOWLSOHDQRPDOLHV>RɣVSULQJRIFDVHVYVRɣVSULQJRIFRQWUROV
YVS 16@:HIRXQGDWUHQGWRZDUGVDKLJKHUSUHYDOHQFHRI
LVRODWHGFRQJHQLWDODQRPDOLHVDPRQJFDVHVDOWKRXJKWKLVGLɣHUHQFHGLGQRWUHDFK
VWDWLVWLFDOVLJQL¿FDQFH>RɣVSULQJRIFDVHVYVRɣVSULQJRIFRQWUROVYV
S @
Turning to all deliveries we found a trend towards a higher prevalence of major 
FRQJHQLWDODQRPDOLHVDPRQJFDVHVDOWKRXJKWKHGLɣHUHQFHGLGQRWUHDFKVWDWLVWLFDO
VLJQL¿FDQFH>RɣVSULQJRIFDVHVYVRɣVSULQJRIFRQWUROVYV
S @%RWKV\QGURPHVRɣVSULQJRIFDVHVYVRɣVSULQJRIFRQWUROV
YVS @DQGLVRODWHGDQRPDOLHVRɣVSULQJRIFDVHVYVRɣVSULQJ
RIFRQWUROVYVS @ZHUHVLJQL¿FDQWO\PRUHIUHTXHQW
DPRQJWKHRɣVSULQJRIFDVHVWKDQDPRQJWKHRɣVSULQJRIFRQWUROV:HIRXQGQR
VWDWLVWLFDOO\VLJQL¿FDQWJURXSGLɣHUHQFHUHODWHGWRPXOWLSOHDQRPDOLHV>RɣVSULQJRI
FDVHVYVRɣVSULQJRIFRQWUROVYVS 16@
7KHULVNRIDPDMRUFRQJHQLWDODQRPDO\ZDVVLJQL¿FDQWO\LQFUHDVHG¿UVWGHOLYHU\
25&,±DOOGHOLYHULHV25&,±+RZHYHULQ
DGMXVWHGPRGHOVDQGWKLVULVNZDVQRORQJHUVLJQL¿FDQWO\LQFUHDVHG
5.4.3 MATERNAL SMOKING
In order to study the relationship between maternal smoking and adverse perinatal 
health outcomes, all women who smoked (both cases and controls) were analyzed 
together while non-smoking women (both cases and controls) served as the reference 
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group. Birth year, maternal age, marital status, and the number of births all served 
DVFRYDULDWHV$PRQJDOOGHOLYHULHVVPRNLQJUHSUHVHQWHGDVLJQL¿FDQWULVNIDFWRU
for premature birth (OR 1.56, 95% CI 1.16–2.11), a low birthweight (1.41, 95% CI 
±DORZPLQ$SJDUVFRUH25&,±DQGQHRQDWDO
monitoring (OR 2.12, 95% CI 1.75–2.57).  Next, we focussed on cases who smoked, 
while non-smoking cases served as the reference group. Among all deliveries, 
VPRNLQJUHSUHVHQWHGDVLJQL¿FDQWULVNIDFWRUIRUDYHU\ORZELUWKZHLJKW25
&,±DQGQHRQDWDOPRQLWRULQJ25&,±
5.5 OUT-OF-HOME PLACEMENT OF CHILDREN WITH A 
MOTHER WITH SCHIZOPHRENIA OR SCHIZOAFFECTIVE 
DISORDER (STUDY IV) 
,QWRWDOFKLOGUHQZHUHERUQWRFDVHVDQGFKLOGUHQZHUHERUQWR
FRQWUROVEHWZHHQDQG
5.5.1 MOTHERS
:KHQFRPSDULQJFDVHVDQGFRQWUROVZHIRXQGWKDWFDVHVZHUHVLJQL¿FDQWO\\RXQJHU
at birth [cases vs. controls: mean 27.2 years (SD ± 5.14) vs. 29.5 years (SD ± 4.82), p 
@&DVHVZHUHVLJQL¿FDQWO\PRUHRIWHQVLQJOHDWWKHHQGRIDSUHJQDQF\>FDVHV
YVFRQWUROVYVS@DQGVPRNHGVLJQL¿FDQWO\
more often at the beginning of a pregnancy (cases vs. controls: 944 (31.5%) vs. 1994 
S@WKDQFRQWUROV7KHPHDQQXPEHURIGHOLYHULHVZDVVLJQL¿FDQWO\
KLJKHUDPRQJFRQWUROVWKDQDPRQJFDVHV>FDVHVYVFRQWUROV6'YV
6'S@
5.5.2 CHILDREN
The prevalence of premature birth [children of cases vs. children of controls: 172 
YVS@ORZELUWKZHLJKW>FKLOGUHQRIFDVHVYVFKLOGUHQRI
FRQWUROVYVS@DORZPLQ$SJDUVFRUH>FKLOGUHQ
RIFDVHVYVFKLOGUHQRIFRQWUROVYVS @DQGPDMRU
congenital anomalies [children of cases vs. children of controls: 123 (4.2%) vs. 
S@ZHUHVLJQL¿FDQWO\KLJKHUDPRQJWKHFKLOGUHQRIFDVHVWKDQ
among the children of controls. The prevalence of children with at least one of the 
DERYHPHQWLRQHGDGYHUVHSHULQDWDOKHDOWKRXWFRPHVZDVVLJQL¿FDQWO\KLJKHUDPRQJ
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the children of cases than among the children of controls [children of cases vs. 
FKLOGUHQRIFRQWUROVYVS@
5.5.3 OUT-OF-HOME PLACEMENTS
$VPDQ\DVFDVHVDQGFRQWUROV IDFHGDQRXWRIKRPH
placement of at least one child (x2 S$PRQJFKLOGUHQ
(35.1%) children of cases and 469 (3.2%) children of controls were placed out of 
the home (x2 S$PRQJWKHRXWRIKRPHSODFHGFKLOGUHQ
(25.1%) children of cases and 37 (7.9%) children of controls were placed out of 
WKHKRPHGXULQJWKH¿UVW\HDURIWKHLUOLYHV[2 S7KHPHGLDQ
QXPEHURIRXWRIKRPHSODFHPHQWVZDV>LQWHUTXDUWLOHUDQJH,45±@DPRQJ
WKHFKLOGUHQRIFDVHVDQG,45±DPRQJWKHFKLOGUHQRIFRQWUROV8 
S 7KHQXPEHURIRXWRIKRPHSODFHPHQWVUDQJHGIURPWRDPRQJ
the children of cases and from 1 to 34 among the children of controls. The mean 
total length of an out-of-home placement was 5.1 years (SD ± 5.48) among the 
FKLOGUHQRIFDVHVDQG\HDUV6'DPRQJWKHFKLOGUHQRIFRQWUROVW 
S
5.5.4 PREDICTORS FOR OUT-OF-HOME PLACEMENT
After adjusting for the child’s birth year, the incidence rate ratio (IRR) of out-of-
KRPHSODFHPHQWDPRQJWKHFKLOGUHQRIFDVHVZDV&,±ZKHQ
the children of controls served as the reference. When the child’s birth year and a 
perinatal health problem (yes vs. no) were used as the covariates, IRR was 11.9 (95% 
&,±:KHQWKHFKLOG¶VELUWK\HDUPDWHUQDODJHPDULWDOVWDWXVVPRNLQJ
status at the beginning of the pregnancy, and the number of deliveries were used 
DVFRYDULDWHV,55IHOOWR&,±:KHQERWKWKHPDWHUQDODQG
child’s characteristics were used as the covariates, IRR of out-of-home placement 
UHPDLQHG&,±
Focusing on the children of cases, being a single mother at the end of a pregnancy 
(IRR 2.21, 95% CI 1.88–2.63) and maternal smoking at the beginning of a pregnancy 
,55   &, ± VLJQL¿FDQWO\ LQFUHDVHG WKH ULVN RI RXWRIKRPH
SODFHPHQW<HWPDWHUQDODJHDWELUWK,55&,±WKHQXPEHURI
ELUWKV,55&,±RUDSHULQDWDOKHDOWKSUREOHPDPRQJWKHFKLOG
,55&,±GLGQRWLQFUHDVHWKLVULVNVLJQL¿FDQWO\
Among the children of controls, maternal smoking at the beginning of pregnancy 
,55&,±EHLQJDVLQJOHPRWKHUDWWKHHQGRIDSUHJQDQF\
,55&,±DQGWKHPRWKHU¶VSUHYLRXVGHOLYHULHV,55
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&,±VLJQL¿FDQWO\LQFUHDVHGWKHULVNRIDQRXWRIKRPHSODFHPHQW$
SHULQDWDOKHDOWKSUREOHPLQWKHFKLOG,55&,±GLGQRWLQFUHDVH
WKDWULVNVLJQL¿FDQWO\KRZHYHU,QWHUHVWLQJO\DQDGYDQFHGPDWHUQDODJHVLJQL¿FDQWO\
GHFUHDVHGWKHULVNRIDQRXWRIKRPHSODFHPHQW,55&,±
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6DISCUSSION
This register-based nationwide project focused on the reproductive health of Finnish 
ZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHU:KLOHGHLQVWLWXWLRQDOL]DWLRQ
KDVHQDEOHGDɣHFWHGZRPHQWROLYHWKHLUHYHU\GD\OLYHVPRUHOLNHWKHLUXQDɣHFWHG
FRXQWHUSDUWVVFKL]RSKUHQLDDQGVFKL]RDɣHFWLYHGLVRUGHUDVVHULRXVPHQWDOGLVRUGHUV
remain characterized by substantial physical health problems as well as social 
GLVDGYDQWDJHV7KLVVWXG\¶V¿QGLQJVLQGLFDWHWKDWWKHVHGLVRUGHUVGLYHUVHO\LPSDFW
women’s reproductive, obstetric, perinatal health, and parenting outcomes as well.
The incidence of induced abortions among Finnish women with schizophrenia 
RUVFKL]RDɣHFWLYHGLVRUGHULVVLPLODUWRWKDWLQWKHJHQHUDOSRSXODWLRQ+RZHYHUWKH
likelihood and risk of abortion is more than twofold higher per pregnancy among 
DɣHFWHGZRPHQ
,Q DGGLWLRQ DɣHFWHGZRPHQ OHVV IUHTXHQWO\ XVHG FRQWUDFHSWLRQ FRPSDUHG
ZLWKXQDɣHFWHGFRQWUROV$ɣHFWHGZRPHQZHUHPRUHRIWHQQRW LQDSHUPDQHQW
relationship and their pregnancies were terminated primarily due to social reasons. 
)RFXVLQJ RQ SUHJQDQFLHV DɣHFWHG ZRPHQ ZHUH VLJQL¿FDQWO\ ROGHU DQGPRUH
RIWHQVLQJOHWKHLUSUHSUHJQDQF\%0,ZDVVLJQL¿FDQWO\KLJKHUDQGWKH\VPRNHG
VLJQL¿FDQWO\PRUHRIWHQERWKDWWKHEHJLQQLQJRIWKHLUSUHJQDQFLHVDQGDIWHUWKH
¿UVWWULPHVWHUWKDQFRQWUROV)XUWKHUPRUHDɣHFWHGZRPHQZHUHDWDVLJQL¿FDQWO\
higher risk of a pathological oral glucose tolerance test, initiating insulin treatment, 
rapid fetal growth, premature contractions, hypertension, and pregnancy-related 
KRVSLWDOL]DWLRQV6XVSHFWHGIHWDOH[SRVXUHWRDOFRKRORUGUXJVZDVVLJQL¿FDQWO\PRUH
FRPPRQDPRQJDɣHFWHGZRPHQWKDQFRQWUROV
:KHQH[DPLQLQJGHOLYHULHVDɣHFWHGZRPHQH[KLELWHGDQLQFUHDVHGULVNIRUODERU
induction, delivery by Cesarean section, and delivery by elective Cesarean section. 
$PRQJWKHLURɣVSULQJWKHULVNRISUHPDWXUHELUWKDORZPLQ$SJDUVFRUH
UHTXLULQJUHVXVFLWDWLRQDQGQHHGLQJQHRQDWDOPRQLWRULQJZHUHDOO VLJQL¿FDQWO\
KLJKHU0DWHUQDOVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUVHUYHGDVVWURQJULVN
IDFWRUVIRUWKHSODFHPHQWRIDQRɣVSULQJLQRXWRIKRPHFDUH,QZKDWIROORZV,
GLVFXVVWKHVH¿QGLQJVLQPRUHGHWDLO
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6.1 INDUCED ABORTIONS IN WOMEN WITH SCHIZOPHRENIA 
OR SCHIZOAFFECTIVE DISORDER (STUDY I) 
6.1.1 FERTILITY AND INDUCED ABORTION RATES
)LQQLVKZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUKDGDORZHUIHUWLOLW\
UDWHWKDQFRQWUROVIURPWKHJHQHUDOSRSXODWLRQ7KLV¿QGLQJLVXQVXUSULVLQJJLYHQ
SUHYLRXVUHSRUWVIURP)LQQLVKUHVHDUFKHUV+DXNNDHWDODVZHOODVE\PDQ\
RWKHUUHVHDUFKHUVLQ1RUGLFDQGRWKHUFRXQWULHV(VVHQ0|OOHU6ODWHUHWDO
+DYHUNDPSHWDO.HQGOHU	'LHKO1DQNR	0RULGDLUD
)DQDQDV	%HUWUDQSHWLW1LPJDRQNDUHWDO6ULQLYDVDQ	3DGPDYDWL
1LPJDRQNDU0F*UDWKHWDO+RZDUGHWDO6YHQVVRQHW
DO/DXUVHQ	0XQN2OVHQ
Turning towards pregnancy terminations, the number and incidence of induced 
DERUWLRQV DPRQJDɣHFWHGZRPHQGLGQRWGLɣHU IURP WKRVH DPRQJXQDɣHFWHG
women. However, when all pregnancies were taken into account, pregnancies among 
DɣHFWHGZRPHQPRUHRIWHQHQGHGLQDQLQGXFHGDERUWLRQ,QIDFWDɣHFWHGZRPHQ
exhibited a more than twofold increased risk per pregnancy of an induced abortion. 
)ROORZLQJFRPSOHWLRQRIVWXG\,%URZQHWDOSXEOLVKHGDSRSXODWLRQEDVHG
study from Ontario, Canada, comparing women with and without schizophrenia 
H[DPLQLQJUDWHVRILQGXFHGDERUWLRQV,QWKHLUVWXG\DɣHFWHGZRPHQH[KLELWHG
KLJKHU LQGXFHGDERUWLRQVUDWHV WKDQXQDɣHFWHGZRPHQ LQHDFK\HDUH[DPLQHG
±YV±SHUZRPHQKLJKHVW55&,±DQG
H[KLELWHGKLJKHULQGXFHGDERUWLRQUDWLRV±YV±SHUOLYHELUWKV
highest RR 2.25, 95% CI 1.96–2.59). A younger age, multiparity, comorbidity for a 
non-psychotic mental illness, and substance use disorders were all associated with 
an increased induced abortion risk in that Canadian study.
6.1.2 CHARACTERISTICS OF INDUCED ABORTIONS
$ɣHFWHGZRPHQZKRWHUPLQDWHGDSUHJQDQF\ZHUHVLJQL¿FDQWO\\RXQJHUDQGPRUH
often single than their counterparts in the general population. The most prevalent 
indications for a pregnancy termination were social circumstances (almost 93%), 
DOWKRXJKWKLVZDVWKHFDVHDPRQJXQDɣHFWHGZRPHQDVZHOODOPRVW0HGLFDO
LQGLFDWLRQV LQWKHPRWKHUZHUHXQVXUSULVLQJO\PRUHSUHYDOHQWDPRQJDɣHFWHG
ZRPHQ\HWLQGLFDWHGLQRQO\RISUHJQDQF\WHUPLQDWLRQVDPRQJDɣHFWHGPRWKHUV
Somewhat surprisingly, since maternal schizophrenia is associated with fetal 
DEQRUPDOLWLHV-DEOHQVN\HWDODIHWDOPHGLFDOLQGLFDWLRQZDVVLJQL¿FDQWO\
PRUHFRPPRQDPRQJXQDɣHFWHGZRPHQWKDQDPRQJDɣHFWHGZRPHQ7KLV¿QGLQJ
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PLJKWUHVXOWIURPWKH\RXQJHUDJHDWSUHJQDQF\DPRQJDɣHFWHGZRPHQULVNIRU
chromosomal abnormalities increase with age). An ethical indication for a pregnancy 
WHUPLQDWLRQUHPDLQHGH[FHSWLRQDOO\UDUHZLWKQRVLJQL¿FDQWJURXSGLɣHUHQFH7KLV
¿QGLQJLVDOVR LQWHUHVWLQJVLQFHZRPHQZLWKVFKL]RSKUHQLDDUHRIWHQYLFWLPVRI
VH[XDODEXVH6RODULHWDO
Under Finnish legislation for induced abortions, a pregnancy must be terminated 
DVHDUO\DVSRVVLEOHQRUPDOO\ZLWKLQWKH¿UVWZHHNVRIJHVWDWLRQ6LQFHWKHPLG
V LQGXFHGDERUWLRQVWDNLQJSODFHDIWHUWKHHQGRIZHHNVKDYHUHPDLQHG
UHODWLYHO\UDUH±RIFDVHVDQQXDOO\+HLQRHWDO,QWKLVVWXG\LQGXFHG
DERUWLRQVODWHUWKDQJHVWDWLRQDOZHHNVZHUHVLJQL¿FDQWO\PRUHSUHYDOHQWDPRQJ
DɣHFWHGZRPHQDSSUR[LPDWHO\7KLVPLJKWEHH[SODLQHGE\WKH IDFW WKDW
pregnancies among women with schizophrenia are often unplanned (Seeman & 
5RVVDQGDɣHFWHGZRPHQPD\PLVLQWHUSUHW VRPDWLFFKDQJHVUHODWHG WR
SUHJQDQF\ 6RODUL HW DO  GHQ\ WKHLU SUHJQDQF\ 0LOOHU  -HQNLQV HW
DO%DEELWWHWDORU¿QGLWFKDOOHQJLQJWRGHFLGHWRWHUPLQDWHWKHLU
SUHJQDQF\%DEELWWHWDO
6.1.3. USE OF CONTRACEPTION
In the Nordic countries, especially in Finland, abortion rates remain relatively low, 
ZKLFKDFFRUGLQJWR.QXGVHQHWDOSURYLGHHYLGHQFHRIWKHHɣHFWLYHQHVV
of preventive methods. In this study, the low use of contraceptives represented a 
QRWDEOHFKDOOHQJHDPRQJZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHU,Q
IDFWDOPRVWKDOIRIDɣHFWHGZRPHQZKRWHUPLQDWHGWKHLUSUHJQDQF\UHSRUWHGQRW
XVLQJDFRQWUDFHSWLYHPHWKRGEHIRUHEHFRPLQJSUHJQDQW7KLV¿QGLQJDJUHHVZLWK
HDUOLHUVWXGLHV0DWHYRV\DQDQGKLJKOLJKWVWKHLPSRUWDQFHRI LQWHJUDWLQJ
contraceptive counseling and family planning services with mental health services 
6RODULHWDO6HHPDQ	5RVV
6.1.4 IMMEDIATE COMPLICATIONS RELATED TO INDUCED ABORTIONS
The prevalence of complications related to pregnancy termination remains low 
LQ)LQODQG,QGXFHGDERUWLRQV6WDWLVWLFDO5HSRUWRI,QVWLWXWHIRU+HDOWKDQG
Welfare of Finland). This observation persisted in this study. Immediate complications 
DVVRFLDWHGZLWKDERUWLRQVUHPDLQHGUDUHLQERWKJURXSVOLNHO\UHÀHFWLQJWKHUHODWLYH
uniformity and high quality of Finnish healthcare services. Furthermore, the majority 
of Finnish pregnancy terminations are medical terminations, not surgical (Induced 
DERUWLRQ&XUUHQW&DUH*XLGHOLQHV$EVWUDFW
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6.2 PREGNANCY AMONG WOMEN WITH SCHIZOPHRENIA OR 
SCHIZOAFFECTIVE DISORDER (STUDY II)
6.2.1 PREPREGNANCY BMI 
This study demonstrated that Finnish women with schizophrenia present with 
DVLJQL¿FDQWO\KLJKHUSUHSUHJQDQF\%0,WKDQZRPHQLQWKHJHQHUDOSRSXODWLRQ
7KLV¿QGLQJDJUHHVZLWKSUHYLRXVVWXGLHV$OOLVRQZKHUHE\ZHLJKWSUREOHPV
related to schizophrenia primarily result from unhealthy eating habits, a sedantary 
lifestyle, diminished physical activity, antipsychotic medications, and negative 
V\PSWRPVUHODWHGWRWKHGLVRUGHULWVHOI+ROW0DQXHWDO$FFRUGLQJ
to an European Perinatal Health Report (www.europeristat.com), approximately 
WRRIDOOGHOLYHULQJZRPHQLQWKH1RUGLFFRXQWULHVVXɣHUIURPREHVLW\
Maternal prepregnancy weight problems remain an important issue in many 
ways. First, maternal overweight is strongly associates with the risk of gestational 
GLDEHWHV'L&LDQQLHWDO&KXHWDO0RUHRYHUREHVLW\ LQFUHDVHV
WKHULVNIRUDOOVHYHUHGHOLYHU\UHODWHGFRPSOLFDWLRQV3DOODVPDDHWDODQG
maternal obesity associates with an increased risk of infant mortality (Johansson 
HWDO)XUWKHUPRUHULVNVIRUVHYHUHDVSK\[LDUHODWHGRXWFRPHVLQLQIDQWV
LQFUHDVHZLWKPDWHUQDOREHVLW\3HUVVRQHWDO7KXVSUHYHQWLQJREHVLW\LQ
women of reproductive age is important to improving perinatal health. Among 
LQGLYLGXDOVZLWKVFKL]RSKUHQLDOLIHVW\OHLQWHUYHQWLRQVDUHHɣHFWLYHLQERWKWUHDWLQJ
DQGSUHYHQWLQJREHVLW\%UXLQVHWDO
6.2.2 SMOKING DURING PREGNANCY
While maternal smoking during pregnancy has decreased in the Nordic countries in 
recent decades, this trend has not characterized the situation in Finland, where the 
SUHYDOHQFHRIPDWHUQDOVPRNLQJUHPDLQVDSSUR[LPDWHO\(NEODGHWDO
,QWKLVVWXG\PRUHWKDQRIPRWKHUVWREHZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYH
GLVRUGHUFRQWLQXHGWRVPRNHDIWHUWKH¿UVW WULPHVWHU0DWHUQDOVPRNLQJGXULQJ
pregnancy increases the risk of various pregnancy-related complications, such 
DVPLVFDUULDJH3LQHOHVHWDOVWLOOELUWK0DUXIXHWDODQGSUHWHUP
ELUWK ,RQ 	 %HUQDO  1HZERUQV H[SRVHG WRPDWHUQDO VPRNLQJ WHQG WR
H[KLELWDORZHUELUWKZHLJKWFRPSDUHGWRXQH[SRVHGQHZERUQV*UD\HWDO
Furthermore, infants exposed to maternal smoking typically have a smaller head 
FLUFXPIHUHQFHDWELUWKFRPSDUHGWRXQH[SRVHGLQIDQWVUHÀHFWLQJFRPSURPLVHGIHWDO
EUDLQGHYHORSPHQW(NEODGHWDO9HU\SUHWHUPLQIDQWVH[SRVHGWRPDWHUQDO
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smoking also exhibit a smaller frontal lobe and lower cerebellar volumes compared 
WRXQH[SRVHGLQIDQWV(NEODGHWDOD
6HYHUDO VWXGLHV LGHQWL¿HG DQ DVVRFLDWLRQ EHWZHHQ PDWHUQDO VPRNLQJ DQG
SV\FKLDWULFSUREOHPVDPRQJRɣVSULQJ(NEODGHWDOELQFOXGLQJDWWHQWLRQ
GH¿FLWK\SHUDFWLYLW\GLVRUGHU/DQJOH\HWDOEHKDYLRUDOSUREOHPV7LHVOHU	
+HLQULFKDQGVFKL]RSKUHQLD1LHPHOlHWDO6|GHUVWU|PHWDO
reported that maternal smoking during pregnancy carried a 1.2-fold increased risk of 
SV\FKRWURSLFGUXJXVHDPRQJRɣVSULQJ$FFRUGLQJWRDUHFHQWVWXG\E\(NEODGHWDO
PDWHUQDOVPRNLQJLQGHSHQGHQWO\DVVRFLDWHGZLWKDKLJKHUULVNRISV\FKLDWULF
morbidity in children, even after controlling for genetic and familial factors. In this 
VWXG\PDWHUQDOVPRNLQJHPHUJHGDVDVLJQL¿FDQWULVNIDFWRUIRUSUHPDWXUHELUWKORZ
birthweight, a low 1-min Apgar score, and neonatal monitoring.When comparing 
DɣHFWHGZRPHQZKRVPRNHGWRQRQVPRNLQJDɣHFWHGZRPHQVPRNLQJUHSUHVHQWHG
DVLJQL¿FDQWULVNIDFWRUIRUYHU\ORZELUWKZHLJKWDQGQHRQDWDOPRQLWRULQJ
We can argue that smoking represents one of the few preventable factors associated 
with pregnancy complications. A recent Cochrane review by Chamberlain et al. 
SURYLGHGPRGHUDWHWRKLJKTXDOLW\HYLGHQFHWKDWSV\FKRVRFLDOLQWHUYHQWLRQV
increased both the proportion of women who ceased smoking late in their pregnancy 
(by 35%) and the mean infant birthweight (by 56 g), and reduced both the number 
of babies born with a low birthweight (by 17%) and admissions to neonatal intensive 
care (by 22%). According to the Finnish Current Care Guideline on Tobacco and 
1LFRWLQH'HSHQGHQF\3UHYHQWLRQDQG7UHDWPHQWGUXJWUHDWPHQWFDQEH
XVHGLQSUHJQDQWZRPHQLISV\FKRVRFLDOLQWHUYHQWLRQVDUHLQVXɤFLHQWWRSUHYHQW
smoking. In such cases, nicotine gum, nicotine patches, and nicotine nasal spray 
FDQEHXVHGDV¿UVWOLQHDOWHUQDWLYHV'HPSVH\	%HQRZLW]
6.2.3 HYPERGLYCEMIA DURING PREGNANCY
With obesity globally close to epidemic levels, the prevalence of gestational diabetes, 
GH¿QHGDVGLVWXUEHGJOXFRVHPHWDEROLVP¿UVW UHFRJQL]HGGXULQJSUHJQDQF\ LV
increasing rapidly as well. Today in Finland, approximately 18% of mothers-to-be 
GHYHORSJHVWDWLRQDOGLDEHWHV+XYLQHQ,QOLQHZLWKSUHYLRXVVWXGLHV1JX\HQ
HWDO-XGGHWDOZHIRXQGDQDSSUR[LPDWHO\WZRIROGLQFUHDVHGULVNRI
DSDWKRORJLFDORUDOJOXFRVHWHVWDPRQJZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYH
disorder. Gestational diabetes carries a huge impact on both the mother’s and child’s 
health. Among mothers, gestational diabetes serves as a risk factor for hypertension, 
pre-eclampsia, labor induction, Cesarean section, and post-partum hemorrhage 
6XKRQHQ	7HUDPR6FKPLGWHWDO&DWDODQRHWDO,QDJUHHPHQW
ZLWKVXFK¿QGLQJV LQWKLVVWXG\DɣHFWHGZRPHQH[KLELWHGDQLQFUHDVHGULVNRI
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SUHJQDQF\UHODWHGK\SHUWHQVLRQ DQG VSHFL¿FGHOLYHU\PHWKRGV LQFOXGLQJ ODERU
induction and Cesarean section.
$PRQJRɣVSULQJWKHSULPDU\ULVNLVH[FHVVLYHIHWDOJURZWKPDFURVRPLDZKLFK
increases the risk of delivery complications such as shoulder dystosia, birth injuries, 
and asphyxia, as well as the risk of neonatal hypoglycemia, hyperbilirubinemia, and 
UHVSLUDWRU\GLVWUHVVV\QGURPH-RQHV&URZWKHUHWDO5HHFH
,QWKLVVWXG\DɣHFWHGZRPHQH[KLELWHGDQLQFUHDVHGULVNRIUDSLGIHWDOJURZWK
Gestational diabetes also increases the risk of congenital anomalies (Feig et al., 
,QWKLVVWXG\WKHRɣVSULQJRIDɣHFWHGZRPHQH[KLELWHGDWUHQGIRUPDMRU
FRQJHQLWDODQRPDOLHVFRPSDUHGWRWKHRɣVSULQJRIXQDɣHFWHGZRPHQDOWKRXJKWKH
GLɣHUHQFHVZHUHQRWVWDWLVWLFDOO\VLJQL¿FDQW:RPHQZLWKDSDWKRORJLFDOJOXFRVH
tolerance test need dietary and lifestyle counseling, while the self-monitoring of 
JOXFRVHFRQFHQWUDWLRQVUHSUHVHQWVWKHPRVWHɣHFWLYHZD\WRPRQLWRUWKHJOXFRVH
EDODQFHDQGWKHQHHGIRUSKDUPDFRORJLFDOWUHDWPHQW&URZWKHUHWDO
If risk factors appear for gestational diabetes, olanzapine should be avoided 
XQOHVVWKHSDWLHQW¶VKLVWRU\LQGLFDWHVVZLWFKLQJWRDQRWKHUPHGLFDWLRQVLJQL¿FDQWO\
increases her risk of recurrence (Barnes and Schizophrenia Consensus Group of 
%ULWLVK$VVRFLDWLRQIRU3V\FKRSKDUPDFRORJ\:KHQSUHVFULELQJFOR]DSLQH
concerns about the potential for relapse typically outweigh concerns about 
LWV G\VJO\FHPLF HɣHFW %DUQHV DQG 6FKL]RSKUHQLD &RQVHQVXV*URXS RI %ULWLVK
$VVRFLDWLRQIRU3V\FKRSKDUPDFRORJ\3RO\SKDUPDF\VKRXOGEHDYRLGHGDQG
WKHSDWLHQWVKRXOGEHPRQLWRUHGFORVHO\6HHPDQ
6.2.4 SUBSTANCE MISUSE DURING PREGNANCY
In this study, suspected alcohol- or drugs-related harm to the fetus rarely occured, 
DOWKRXJKWKH\ZHUHVLJQL¿FDQWO\PRUHFRPPRQDPRQJZRPHQZLWKVFKL]RSKUHQLD
RUVFKL]RDɣHFWLYHGLVRUGHUWKDQDPRQJPRWKHUV LQWKHJHQHUDOSRSXODWLRQ7KLV
presumably results from the comorbidities associated with substance misuse often 
UHODWHGWRVFKL]RSKUHQLD.HVVOHUHWDO$FFRUGLQJWRDUHFHQWO\SXEOLVKHG
guideline by the World Federation of Societies of Biological Psychiatry and the 
,QWHUQDWLRQDO$VVRFLDWLRQ IRU:RPHQ¶V0HQWDO+HDOWK  WKHUH LVQR VDIH
level of alcohol use that can be consumed during pregnancy. Abstinence, thus, is 
recommended. 
Ideally, women should stop alcohol use upon planning a pregnancy and, in 
all cases, as soon as a pregnancy is detected. Determining patterns of maternal 
DOFRKROXVHVKRXOGEHV\VWHPDWLFDOO\FDUULHGRXWGXULQJWKH¿UVWDQWHQDWDOYLVLWDQG
throughout pregnancy. Brief interventions are recommended in cases of low- or 
moderate-risk alcohol use. Low doses of benzodiazepines, for a short duration, may 
be used to prevent alcohol withdrawal symptoms when high and chronic alcohol 
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intake ceases, and hospitalization is recommended. Due to scant evidence and the 
ORZEHQH¿W±ULVNUDWLRSKDUPDFRORJLFDOWUHDWPHQWWRPDLQWDLQDEVWLQHQFHVKRXOG
not be prescribed during pregnancy. At birth, fetal alcohol spectrum disorders must 
EHLGHQWL¿HGDQGDOFRKROPHWDEROLWHVVKRXOGEHPHDVXUHGLQWKHPHFRQLXPRI
neonates if any doubt exists regarding fetal alcohol exposure.  
6.2.5 PRENATAL CARE
Pregnancies among women with schizophrenia are challenging and require careful 
PRQLWRULQJ,QDJUHHPHQWZLWKSUHYLRXVVWXGLHV(OOPDQHWDO9LJRGHWDO
)LQQLVKZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUH[KLELWHG
a substantially higher number of visits to maternity clinics, as well as to the 
outpatient units of maternity hospitals when compared with women in the general 
population. In addition, the proportion of women with one or more pregnancy-
UHODWHGKRVSLWDOL]DWLRQVZDVVLJQL¿FDQWO\KLJKHUDPRQJZRPHQZLWKVFKL]RSKUHQLD
RU VFKL]RDɣHFWLYH GLVRUGHU $ɣHFWHG ZRPHQ H[KLELWHG D KLJKHU SUHYDOHQFH RI
psychosocial and somatic risk factors, as well as a higher prevalence of pregnancy-
UHODWHGFRPSOLFDWLRQVFRPSDUHGWRWKHLUFRQWUROV7KLVPLJKWDOVRUHÀHFWWKDWDɣHFWHG
ZRPHQZHUHRɣHUHGPRUHLQWHQVHSUHQDWDOFDUHEHFDXVHRIWKHLUSV\FKLDWULFGLVRUGHU
SHUVH2IFRXUVHWKHVHWZR¿QGLQJVGRQRWSUHFOXGHRQHDQRWKHU7KLVVWXG\YHUL¿HV
WKDWZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUDUHPRWLYDWHGWRUHFHLYH
prenatal care.
6.3 OBSTETRIC COMPLICATIONS RELATED TO SCHIZOPHRENIA 
OR SCHIZOAFFECTIVE DISORDER (STUDY III)
,QWHUPVRIGHOLYHU\PHWKRGV)LQQLVKZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYH
disorder were at a higher risk for labor induction, Cesarean section, and elective 
Cesarean section. These findings mirror earlier nationwide cohort studies 
%HQQHGVHQHWDOD+L]NL\DKXHWDO9LJRGHWDO ,QGXFLQJ
labor typically aims to decrease the risk of complications for both the mother and 
the newborn. Reasons indicating the induction of labor can be somatic as well as 
SV\FKLDWULF$FFRUGLQJWR)UD\QHHWDOVRPHZRPHQZLWKVHULRXVPHQWDO
GLVRUGHUVPD\EHQH¿WIURPWKHSODQQHGLQGXFWLRQRIODERU6XFKGLVRUGHUVLQFOXGH
highly anxious women or those with a low frustration tolerance who may feel more 
at ease knowing the date of delivery. Induction of labour may also be recommended 
for women on psychotropic medications such as lithium to allow for a rapid tapering 
or withholding of the normal dose 24 to 48 h before the planned delivery (Newport 
HWDO,QGXFLQJODERUFDQGLPLQLVKWKHULVNRIODERULQJDWQLJKWDQGWKXV
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minimize sleep disruption, which may precipitate a psychotic relapse. The induction 
RIODERURUDSODQQHG&HVDUHDQVHFWLRQPD\DOVREHQH¿WWKHFRRUGLQDWLRQRIVWDɣWR
KHOSPDQDJHSRWHQWLDOGLɤFXOWLHVDULVLQJDURXQGWKHWLPHRIGHOLYHU\
Delivery-related complications emerged rather rarely within our sample, and we 
IRXQGQRVLJQL¿FDQWJURXSGLɣHUHQFHV7KLV¿QGLQJOLNHO\UHÀHFWVWKHKLJKTXDOLW\RI
Finnish national healthcare services. When all deliveries were considered, the three 
PRVWSUHYDOHQWGLDJQRVHVERWKDPRQJDɣHFWHGDQGXQDɣHFWHGZRPHQLQFOXGHG
fetal distress, postpartum hemorrhage, and prolonged labor. 
6.4 PERINATAL PROBLEMS OF CHILDREN WITH A MOTHER 
WITH SCHIZOPHRENIA OR SCHIZOAFFECTIVE DISORDER 
(STUDY III) 
The causes of unwanted perinatal health outcomes among newborns whose mothers 
have schizophrenia and the possibility of preventing deleterious outcomes remain 
unclear. Possible causative factors include an abnormality in fetal development due 
WRDJHQHWLFSUHGLVSRVLWLRQWKHHɣHFWVRIWKHPDWHUQDOPHQWDO LOOQHVVDQGVWUHVV
sociodemographic disadvantages, poor nutrition and associated lifestyle factors, 
RUWKHHɣHFWVRISUHVFULEHGGUXJV,WLVPRVWOLNHO\KRZHYHUWKDWPXOWLSOHIDFWRUV
LQÀXHQFHWKHULVNDQGPHGLDWHSRRURXWFRPHV-XGGHWDO$FFRUGLQJWR
a meta-analysis by Sacker et al. (1996) and earlier national cohort studies by 
%HQQHGVHQHWDOE1LOVVRQHWDO-DEOHQVN\HWDODQG9LJRG
HWDOWKHULVNRIDORZELUWKZHLJKWJZDVKLJKHULQQHZERUQVZLWK
DɣHFWHGPRWKHUV
,QDGGLWLRQWKHULVNRISUHPDWXUHELUWKZDVDOVRKLJKHUDPRQJDɣHFWHGZRPHQ
D¿QGLQJWKDWDJUHHVZLWKVWXGLHVE\0DWHYRV\DQ%HQQHGVHQHWDOD
1LOVVRQHWDODQG9LJRGHWDO,QDJUHHPHQWZLWKWKHFRKRUWVWXG\
E\%HQQHGVHQHWDOEDQG0DWHYRV\DQ¶VPHWDDQDO\VLVWKHULVNRID
ORZ$SJDUVFRUHZDVKLJKHULQQHZERUQVZLWKDɣHFWHGPRWKHUV)XUWKHUPRUHWKH
ULVNRIQHRQDWDOPRQLWRULQJZDVKLJKHUDPRQJQHZERUQVZLWKDɣHFWHGPRWKHUVD
¿QGLQJFRQVLVWHQWZLWK6DFNHUHWDO¶VUHVXOWV
0RUHRYHUWKHULVNRIUHVXVFLWDWLRQZDVKLJKHUDPRQJQHZERUQVZLWKDɣHFWHG
PRWKHUV,QWHUHVWLQJO\WKHVHULVNVUHPDLQHGVLJQL¿FDQWDIWHUDGMXVWLQJIRUPDWHUQDO
age and smoking status, the number of deliveries, marital status, and the sex of the 
QHZERUQ7KHULVNRIDFRQJHQLWDODQRPDO\ZDVKLJKHULQQHZERUQVZLWKDɣHFWHG
PRWKHUVDOWKRXJKWKLV¿QGLQJGLVDSSHDUHGDIWHUDGMXVWPHQW

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6.5 OUT-OF-HOME PLACEMENT OF CHILDREN WITH A 
MOTHER WITH SCHIZOPHRENIA OR SCHIZOAFFECTIVE 
DISORDER (STUDY IV)  
6.5.1 MOTHERS FACING AN OUT-OF-HOME PLACEMENT OF THEIR OFFSPRING
$PRQJDɣHFWHGPRWKHUVDOPRVWIDFHGDQRXWRIKRPHSODFHPHQWRIDWOHDVW
RQHFKLOGGXULQJWKHIROORZXSSHULRG7KLV¿QGLQJDJUHHVZLWKVHYHUDOHDUOLHUVWXGLHV
UHSRUWLQJWKDWDSSUR[LPDWHO\RIPRWKHUVZLWKVFKL]RSKUHQLDORVHFXVWRG\RI
WKHLUFKLOGRUFKLOGUHQ6HHPDQ%RWKPDWHUQDOVPRNLQJDWWKHEHJLQQLQJRI
a pregnancy and being a single parent emerged as risk factors for the out-of-home 
SODFHPHQWRIDFKLOGDOWKRXJKWKLVZDVDOVRWKHFDVHDPRQJXQDɣHFWHGPRWKHUV
Maternal smoking and being a single parent are not themselves grounds for the 
RXWRIKRPHSODFHPHQWRIDFKLOGEXWUHÀHFWDYDULHW\RISUREOHPVDPRWKHUPD\
face. Smoking, in general, as a sociodemographic pattern strongly associates with a 
ORZHUVRFLRHFRQRPLFVWDWXVDQGDORZHUHGXFDWLRQ/DDNVRQHQHWDO7LGH\	
0LOOHU,QDGGLWLRQVPRNLQJLVDVVRFLDWHGZLWKDOFRKRODQGRWKHUVXEVWDQFH
PLVXVHGLVRUGHUV6ZDUEULFNHWDO
7XUQLQJWRWKHRɣVSULQJH[SRVXUHWRDPRWKHU¶VVPRNLQJSUHQDWDOO\DVVRFLDWHV
with an increased risk for various developmental disadvantages, including 
K\SHUDFWLYLW\DQGEHKDYLRUDOSUREOHPV.RWLPDDHWDO%HLQJDVLQJOHPRWKHU
often increases the risk for certain vulnerabilities in society, such as physical and 
mental health challenges, economic problems, and social isolation (Rousou et al., 
,QWHUHVWLQJO\ZKLOHSHULQDWDOKHDOWKSUREOHPVLQDFKLOGFDXVHVWUHVVDQG
UHSUHVHQWDGHPDQGLQJVLWXDWLRQIRUWKHPRWKHUSDUWLFXODUO\LIVKHVXɣHUVIURPD
serious mental health disorder, such problems did not increase the risk of out-of-
home placement in this study. 
6.5.2 CHILDREN PLACED OUT-OF-HOME 
In agreement with a recent national cohort study from Denmark (Ranning et al., 
PRUHWKDQRIFKLOGUHQZLWKDPRWKHUZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYH
disorder were placed out-of-the-home during the follow-up period. Compared 
WRWKHFKLOGUHQRIXQDɣHFWHGPRWKHUVWKHFKLOGUHQRIDɣHFWHGPRWKHUVIDFHGDQ
almost 13-fold risk of being placed out-of-the home. Similar to a Danish study 
5DQQLQJHWDODVXEVWDQWLDOSURSRUWLRQRIRXWRIKRPHSODFHGFKLOGUHQZHUH
SODFHGRXWRIWKHKRPHDOUHDG\GXULQJKLVRUKHU¿UVW\HDURIOLIH5HFHQWO\LQWKHLU
SRSXODWLRQZLGHFRKRUWVWXG\&{WpHWDOFRPSDUHGODWHUSV\FKRSDWKRORJ\
and criminality among children  placed outside the home at ages 2 to 6 years old 
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and children who were not placed outside their home all of whom had similar 
sociodemographic and family characteristics. In young adulthood, those placed out-
of-the-home as children were at a higher risk than their never-placed counterparts 
for substance-related misuse disorders (OR 2.1), psychotic or bipolar disorders (OR 
GHSUHVVLRQRUDQ[LHW\25QHXURGHYHORSPHQWDOGLVRUGHUV25
and other psychiatric disorders (OR 2.1). Participants who were placed out-of-the-
KRPHZHUHDOVRPRUHRIWHQSUHVFULEHGSV\FKRWURSLFPHGLFDWLRQV25DQG
H[KLELWHGKLJKHUUDWHVRIFULPLQDOFRQYLFWLRQVYLROHQWRɣHQVHV25SURSHUW\
RɣHQVHV25,QWKHSUHVHQWVWXG\FKLOGUHQRIWHQIDFHGVHYHUDORXWRIKRPH
SODFHPHQWVDPRQJWKHFKLOGUHQRIDɣHFWHGPRWKHUVWKHPHGLDQQXPEHURIRXWRI
KRPHSODFHPHQWUHDFKHGZLWKDPD[LPXPRIDPRQJWKHFKLOGUHQRIXQDɣHFWHG
mothers, the median number of placements was 3 with a maximum of 34. These 
¿JXUHVUHÀHFW WKHFRPSOH[LW\RI WKH LVVXHUDLVLQJDTXHVWLRQIRU IXWXUHVWXGLHV
6SHFL¿FDOO\WKHLPSDFWVXFKSODFHPHQWVKDYHIRUWKHFKLOGUHPDLQXQDQVZHUHG
7KHKLJKSUHYDOHQFHRIDɣHFWHGPRWKHUVDQGWKHLUFKLOGUHQIDFLQJDQRXWRIKRPH
placement highlight the need for intensive treatment services, including psycho-
education regarding early signs of relapse, crisis planning, training in parental skills 
and household issues, and the mapping of social contacts and resources within 
RQH¶V QHWZRUN 6HHPDQ  7KLV VKRXOG UHVXOW IURP LQWHQVLYH FRRSHUDWLRQ
ZLWKSURIHVVLRQDOVIURPWKH¿HOGVRIFKLOGSV\FKLDWU\DGROHVFHQWSV\FKLDWU\DGXOW
psychiatry, and social services.
6.6 MAIN CONCLUSIONS FROM THE STUDY 
This nationwide register-based study aimed to understand the reproductive health 
RIZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHU,QGRLQJVRWKHIROORZLQJ
represent the primary conclusions:
 7KH LQFLGHQFHRI LQGXFHGDERUWLRQVGRQRWVXEVWDQWLDOO\GLɣHUEHWZHHQ
ZRPHQZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHUDQGZRPHQLQWKH
general population, although the per pregnancy risk of induced abortion 
LVPRUHWKDQWZRIROGKLJKHUDPRQJDɣHFWHGZRPHQVWXG\,
2. Compared to women in the general population, women with schizophrenia 
are younger and more often single at the time of an induced abortion, and 
their pregnancies more often result from a lack of contraceptive use (study 
I).
3. Compared to women in the general population, women with schizophrenia 
RUVFKL]RDɣHFWLYHGLVRUGHUH[SHULHQFHDKLJKHUSUHYDOHQFHRISV\FKRVRFLDO
and somatic risk factors related to pregnancy, as well as a higher prevalence 
of pregnancy-related complications and disorders (study II).
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 6FKL]RSKUHQLDDQGVFKL]RDɣHFWLYHGLVRUGHUDVVRFLDWHZLWKVSHFL¿FGHOLYHU\
methods, but delivery-related complications and disorders remain rare, 
WKHSUHYDOHQFHRIZKLFKGRHVQRWGLɣHUIURPWKDWRIZRPHQLQWKHJHQHUDO
population (study III).
 0DWHUQDOVFKL]RSKUHQLDDQGVFKL]RDɣHFWLYHGLVRUGHUDVVRFLDWHZLWKVRPH
DGYHUVHSHULQDWDOKHDOWKRXWFRPHVLQWKHRɣVSULQJVWXG\,,,
 0DWHUQDOVFKL]RSKUHQLDDQGVFKL]RDɣHFWLYHGLVRUGHUVHUYHDVVWURQJULVN
factors for the placement of a child in out-of-home care (study IV). 
7. Approximately one in four out-of-home placed children born to a mother 
ZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYHGLVRUGHULVDOUHDG\SODFHGLQRXWRI
KRPHFDUHGXULQJWKH¿UVW\HDURIKHUKLVOLIHVWXG\,9
6.7 STRENGTHS AND LIMITATIONS OF THE STUDY 
6.7.1 STRENGTHS OF THE STUDY
This was a nationwide follow-up study, which relied on high-quality registers. 
Previous studies evaluated the coverage, quality, and validity of the health registers 
LQ)LQODQGDVKLJK$URHWDO*LVVOHUHWDO*LVVOHUHWDO+HLQR
HWDO7KHFRYHUDJHRI WKH)LQQLVK5HJLVWHURI,QGXFHG$ERUWLRQVFRYHUV
RIDOOSUHJQDQF\WHUPLQDWLRQVLQ)LQODQG+HLQRHWDO7KHGLDJQRVWLFV
of psychotic disorders have all been established as high quality (Isohanni et al., 
3LKODMDPDDHWDO,QDGGLWLRQ WKH ODUJHSRSXODWLRQEDVHGGDWDVHW
proved advantageous, enabling the representative and comprehensive analysis of 
reproductive health among Finnish women with schizophrenia. Furthermore, the 
SRSXODWLRQEDVHGVDPSOHHQDEOHGDQLQYHVWLJDWLRQRIVSHFL¿FKHDOWKFRQGLWLRQV
associations, lifestyle factors, hospitalizations, and sociodemographic factors related 
WRWKHVXEJURXSVSHFL¿FUHSURGXFWLYHKHDOWKRXWFRPHVDPRQJWKHVHZRPHQ
The use of various registers in this study provided an opportunity to study 
trends over time and to design a follow-up study given the cumulative nature of the 
health registers in Finland. The data in the registers are reliably recorded. Since an 
established association exists between maternal schizophrenia and several adverse 
reproductive health outcomes, as reported in previous studies, the analyses in all 
four studies were adjusted for these confounding factors. 
6.7.2 LIMITATIONS OF THE STUDY
)LUVW VHYHUDO OLPLWDWLRQV UHODWH VSHFL¿FDOO\ WR WKH VDPSOH SRSXODWLRQV$PRQJ
DɣHFWHGZRPHQQRLQIRUPDWLRQZDVDYDLODEOHUHJDUGLQJWKHVHYHULW\RIWKHSV\FKRWLF
or other neuropsychiatric and psychiatric symptoms related to schizophrenia 
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RUVFKL]RDɣHFWLYHGLVRUGHUQRUZDV LQIRUPDWLRQDYDLODEOHDERXWWKHSV\FKLDWULF
(including substance use disorders) or somatic comorbidity, the utilization of 
mental health services, or medications prescribed to them. Control women were 
age- and place-of-birth–matched, although socioeconomic status, education, and 
employment status were not taken into account. Controls did not experience 
SV\FKRWLFGLVRUGHUV,&';FRGHV)±DOWKRXJKRWKHUGLVRUGHUVZHUHDOORZHG
We had no information about these other psychiatric or somatic disorders or any 
medications prescribed for such disorders. In addition, we had no information 
UHODWHGWRWKHIDWKHUVRULQIRUPDWLRQUHODWHGWRWKHSV\FKRSDWKRORJ\RIWKHRɣVSULQJ
,Q DGGLWLRQ DQRWKHU OLPLWDWLRQ WR WKLV VWXG\ VWHPV IURP WKH GH¿QLWLRQ RI
schizophrenia, which has changed over time. The present follow-up study covered 
DWLPHSHULRGZKHQWKUHHGLɣHUHQWYHUVLRQVRI,&',&',&'DQG,&'ZHUH
used in the diagnostic processes. In Finland, however, DSM-III-R was used from 
1987 to 1995, and  the criteria within DSM-III-R remained more or less uniformly 
DSSOLHG WRFOLQLFDOSUDFWLFH IURPWKHEHJLQQLQJRI WKHV3LKODMDPDDHWDO
,&'DVVRFLDWHVZLWKDEURDGFRQFHSWIRUVFKL]RSKUHQLD,&'FRYHUVD
UDWKHUQDUURZFRQFHSWIRUVFKL]RSKUHQLDDQG,&'DVVRFLDWHVZLWKDPRGHUDWHO\
EURDGHUFRQFHSWRIVFKL]RSKUHQLD7DQGRQ6SHFL¿FDOO\H[DPLQLQJWKH'60
system, DSM-I (American Psychiatric Association, 1952) and DSM-II (American 
SV\FKLDWULF$VVRFLDWLRQUHSUHVHQWDQRYHUO\EURDGGH¿QLWLRQUHVXOWLQJLQD
marked discrepancy between the diagnosis of schizophrenia in the United States and 
WKHUHVWRIWKHZRUOG7DQGRQ,QUHVSRQVHWRVXFKGLVFUHSDQFLHV'60,,,5
$PHULFDQ3V\FKLDWULF$VVRFLDWLRQSURYLGHVDPXFKQDUURZHUGH¿QLWLRQRI
VFKL]RSKUHQLD7DQGRQ7KHQPRYLQJIURP'60,,,WR'60,9DPRGHVW
H[SDQVLRQRIWKHERXQGDULHVRIVFKL]RSKUHQLDZDVLQWURGXFHG7DQGRQ
Although the diagnostic procedures in Finland  remain at a high quality, it is likely 
WKDWVRPHDɣHFWHGZRPHQZHUHQRWLQFOXGHGLQWKLVVWXG\EHFDXVHRIDQHUURQHRXV
diagnosis. According to the Northen Finland 1966 Birth Cohort Study (Moilanen et 
DOFOLQLFLDQVGRQRWDSSHDUWRPDNHDGLDJQRVLVRIVFKL]RSKUHQLDDVRIWHQDV
applying the operational criteria would suggest they should. In that study, discordant 
cases were more likely to be older at onset, experience shorter treatment durations, 
DQGH[SHULHQFHIHZHUWUHDWPHQWHSLVRGHV7KXVWKHUHPD\EHGLɣHUHQFHVEHWZHHQ
clinicians and local customs within hospitals in the diagnosis and the reporting of 
,&'GLDJQRVHVUHODWHGWRSUHJQDQF\DQGFKLOGELUWK
Furthermore, it is possible that a Finnish mother-to-be does not attend maternity 
healthcare services, although the number of such individuals is likely extremely low. 
It is also possible that some measurement errors (for maternal weight, height, etc.) 
occurred. However, taking into consideration that this study was nationwide, their 
HɣHFWFDQEHUHJDUGHGDVXQLPSRUWDQW,QDGGLWLRQLWZDVLPSRVVLEOHWRWDNHLQWR
account illegal induced abortions. However, Finnish legislation has remained rather 
OLEHUDOVLQFHDQGLOOHJDODERUWLRQVDUHOLNHO\YHU\UDUH$OOQDWLRQDOUHJLVWHUV
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ZHUHLQWURGXFHGHOHFWURQLFDOO\LQGLɣHUHQW\HDUVWKXVZHKDGQRLQIRUPDWLRQDERXW
induced abortions before 1983, pregnancies and deliveries before 1987, congenital 
malformations before 1986, and out-of-home placements before 1991. The number 
of cases for some variables remained rather small. Considering the high number of 
outcomes, we must acknowledge that some of the observed associations may have 
occurred due to chance. Finally, although we matched these cases and controls, the 
SRVVLELOLW\RIVRPHXQNQRZQFRQIRXQGLQJIDFWRUVLQÀXHQFLQJWKH¿QGLQJVUHPDLQV
6.8 IMPLICATIONS FOR FUTURE RESEARCH
This register-based study primarily focused on women with schizoprenia or 
VFKL]RDɣHFWLYHGLVRUGHUDOWKRXJKLWV LPSRUWDQFHHTXDOO\DSSOLHVWR LQYHVWLJDWLQJ
their children. For example, a child’s later morbidity, mortality, as well as criminality 
represent relevant themes to investigate using the high-quality Finnish registers. 
Register-based studies carry obvious advantages, although qualitative research 
might help researchers more richly understand these women’s subjective feelings 
and experiences related to reproductive health issues. One important theme for 
future study lies in feelings of the stigma related to pregnancy and parenting. Future 
research should also focus on potential protective factors that encourage successful 
parenting outcomes in this vulnerable population. 
6.9 CLINICAL IMPLICATIONS
Overall, better integrating reproductive healthcare services into mental healthcare 
settings appears important to improve outcomes. Active family planning and 
contraceptive counseling are needed in this patient group. The topic of a possible 
pregnancy should be raised when a female patient enters a psychiatric treatment unit, 
giving such patients an opportunity for a voluntary pregnancy test. Smoking cessation 
programs, nutrition counseling, and substance use screening should be actively 
RɣHUHGWRZRPHQZLWKVFKL]RSKUHQLDVSHFWUXPGLVRUGHUVZKRSODQDSUHJQDQF\
as well as to mothers-to-be with these disorders. In addition, psychological support 
VKRXOGEHRɣHUHGGXULQJSUHJQDQF\SDUWLFXODUO\GXULQJWKHSRVWSDUWXPSHULRG
0HQWDOKHDOWKSURIHVVLRQDOVFDQKHOSPRWKHUVZLWKVFKL]RSKUHQLDRUVFKL]RDɣHFWLYH
disorder on parenting issues by assisting them to look after their own health and 
with self-monitoring for signs of a relapse. Intensive collaboration between mental 
health professionals, social workers, and specialists in gynecology and obstetrics 
should become standard practice. 
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